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PART I-SOME GENERAL FACTS 
SPRAYING is the most effective means of controlling insects and fungus diseases attacking fruits in Illinois; but in order to obtain satisfactory results, an orchardist needs a practical 
knowledge of the insects and diseases which affect his crop. 
CONTROL OF INSECTS 
Contact sprays for sucking insects. Fruit insects may be divided 
into two classes: sucking insects and chewing insects. The sucking 
insects, such as San Jose scale and aphids (commonly known as plant 
lice), extract their food from the sap of plants. These are combated 
by contact sprays which must strike the insects themselves. Lime 
sulfur, liquid or dry, oil emulsion, summer oils, and miscible oils are 
used against scale insects. Nicotine sulfate, oil emulsion, miscible oils, 
and tar oils are used against aphids. 
Poison for chewing insects. The chewing insects, such as the 
codling moth, plum curculio, and cankerworm, actually eat the fruit 
or foliage. These are destroyed by poisoning their food. Lead arsenate 
is the material used against most chewing insects. Some contact 
poisons are also effective against chewing insects. 
Sprays to destroy eggs. Certain pests, such as the leaf roller, 
European red mite and other mites, can best be controlled by sprays 
applied to their eggs, which are laid on the twigs, branches, and trunks 
of trees. 
CONTROL OF FUNGUS DISEASES 
Examples of fungus diseases of Illinois fruits are brown rot of 
stone fruits, apple scab, apple blotch, and black rot of grapes. Fungi 
are in reality plants living on the fruit, leaves, stems, or roots of other 
plants. Infection spreads by spores, which, when wet for a sufficient 
time, germinate and enter the surface. The injuries characteristic of 
the disease are then produced. In order to control the disease, sprays 
must · cover the susceptible parts of the plants thruout the period of 
tw. P. FLINT, Chief Entomologist, Illinois S.tate Natural History Survey 
and Agricultural Experiment Station; and H. W. ANDERSON, Chief in 
Pomological Pathology, Agricultural Experiment Station. . 
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i n f e c t i o n .  U s u a l l y  a f t e r  t h e  s p o r e s  h a v e  g e r m i n a t e d  a n d  t h e  f u n g u s  
h a s  i n v a d e d  t h e  t i s s u e s ,  s p r a y i n g  w i l l  n o t  c o n t r o l  t h e  d i s e a s e .  
L i m e  s u l f u r ,  w e t t a b l e  s u l f u r s ,  a n d  b o r d e a u x  a r e  s t a n d a r d  m a t e r i a l s  
f o r  t h e  c o n t r o l  o f  f u n g u s  d i s e a s e s  i n  t h i s  s t a t e .  B e c a u s e  o f  t h e i r  c o n ­
v e n i e n c e ,  t h e  c o m m e r c i a l  w e t t a b l e  s u l f u r s  h a v e  l a r g e l y  r e p l a c e d  s e l f ­
b o i l e d  l i m e  a n d  s u l f u r  f o r  p e a c h  s p r a y i n g .  F o r  s p r a y i n g  s m a l l  o r c h a r d s  
o r  f r u i t  g a r d e n s ,  c o m m e r c i a l  l i m e  s u l f u r ,  e i t h e r  l i q u i d  o r  d r y ,  i s  m o r e  
c o n v e n i e n t  t h a n  h o m e m a d e  l i m e  s u l f u r  a n d  s a v e s  t i m e .  
R E D U C I N G  S P R A Y  I N J U R Y  
W h i l e  t h e  s p r a y  m i x t u r e s  r e c o m m e n d e d  i n  t h i s  s c h e d u l e  a r e  d e ­
s i g n e d  t o  g i v e  m a x i m u m  p r o t e c t i o n  w i t h  m i n i m u m  i n j u r y ,  t h e r e  i s  n o  
a s s u r a n c e  t h a t  t h e y  w i l l  b e  s a f e  u n d e r  a l l  c o n d i t i o n s .  S o  m a n y  f a c t o r s ­
c l i m a t i c  c o n d i t i o n s ;  f r u i t  v a r i e t i e s ;  v i g o r  o f  t r e e s ;  t i m e ,  m e t h o d ,  a n d  
a m o u n t  o f  s p r a y  a p p l i c a t i o n s - a r e  i n v o l v e d  i n  s p r a y  i n j u r y  t h a t  i t  i s  
i m p o s s i b l e  t o  g i v e  s p e c i f i c  r u l e s  f o r  a v o i d i n g  i t .  T h e  f o l l o w i n g  g e n e r a l  
o b s e r v a t i o n s ,  h o w e v e r ,  m a y  b e  o f  v a l u e .  
V i g o r  o f  t r e e s .  T r e e s  i n  a  v i g o r o u s  c o n d i t i o n  a r e  l e s s  s u s c e p t i b l e  
t o  s p r a y  i n j u r y  t h a n  a r e  t h o s e  l a c k i n g  v i g o r .  
L i m e  s u l f u r .  W h e n  u s e d  f o l l o w i n g  h e a v y  s c a b  i n f e c t i o n ,  l i m e  
s u l f u r  h a s  b e e n  f o u n d  t o  c a u s e  s e v e r e  i n j u r y .  I t  m a y  s t u n t  t h e  l e a v e s  
a t  a n y  t i m e ,  d u e  t o  m a r g i n a l  i n j u r y ,  o r  m a y  c a u s e  y e l l o w i n g  a n d  
d r o p p i n g  i n  v a r i e t i e s  s u c h  a s  J o n a t h a n  ' o r  W e a l t h y .  L i m e  s u l f u r  s h o u l d  
n o t  b e  a p p l i e d  d u r i n g  h o t ,  d r y  w e a t h e r .  
O i l  s p r a y s .  S p r a y s  c o n t a i n i n g  o i l  w i l l  c a u s e  s e r i o u s  f o l i a g e  
i n j u r y  i f  a p p l i e d  w h e n  t h e r e  i s  s u l f u r  o n  t h e  l e a v e s .  F o r  t h i s  r e a s o n  
n e i t h e r  o i l  a l o n e  n o r  o i l  a n d  l e a d  a r s e n a t e  s h o u l d  b e  u s e d  u n t i l  a t  l e a s t  
1 0  d a y s  a f t e r  t h e  l a s t  s u l f u r  s p r a y ,  a n d  a  l o n g e r  p e r i o d  w i l l  b e  n e c e s ­
s a r y  w h e n  d r y  w e a t h e r  p r e v a i l s  a f t e r  t h e  s u l f u r  i s  a p p l i e d .  
B o r d e a u x  m i x t u r e .  U s e  o n l y  w h e n  a p p l e s  a r e  p a s t  t h e  " f u z z y "  
s t a g e .  I f  i t  i s  n e c e s s a r y  t o  u s e  b o r d e a u x  e a r l y  i n  t h e  s e a s o n  w h e n  t h e  
a p p l e s  a r e  y o u n g ,  i t  s h o u l d  b e  a p p l i e d  d u r i n g  a  d r y  p e r i o d .  W h e n  
u s e d  l a t e r ,  b o r d e a u x  s h o u l d  n o t  b e  a p p l i e d  i f  t h e  s o i l  i s  d e c i d e d l y  
d e f i c i e n t  i n  w a t e r .  
L e a d  a r s e n a t e .  W h e n  t h e  w e a t h e r  i s  s u c h  t h a t  t h e  t r e e s  r e m a i n  
m o i s t  o v e r  a  l o n g  p e r i o d ,  l e a d  a r s e n a t e  i s  l i k e l y  t o  c a u s e  i n j u r y .  T o  
r e d u c e  t h e  d a m a g e  a d d  s o m e  s a f e n e r  s u c h  a s  w e a k  b o r d e a u x  o r  
h y d r a t e d  l i m e .  
V a r i e t y .  S o m e  f r u i t  v a r i e t i e s  n e e d  m u c h  m o r e  p r o t e c t i o n  t h a n  
o t h e r s ,  a n d  a  g r o w e r  m u s t  l e a r n  b y  o b s e r v a t i o n  h o w  m u c h  s p r a y i n g  i s  
n e c e s s a r y  a n d  h o w  t o  a v o i d  e x c e s s i v e  s p r a y  i n j u r y .  
5 SPRAYING FRUITS IN ILLINOIS 
THORO SPRAYING HIGHLY IMPORTANT 
Thoroness in spraying is as important as is the use of the right 
materials at exactly the right time. It is much more important than 
any such factor as pressure or size of nozzle openings. 
No very definite estimate can be given of the amount of spray 
necessary to control insects and disease, since it varies with many 
factors, including the kind, size, density, and variety of the tree or 
bush, and the pests or diseases to be controlled. The amount needed 
will also vary with the efficiency of the spray apparatt1s. The pump 
and nozzle should be large enough to avoid wasting the time of the 
operator and small enough to avoid wasting material. A beginner may 
roughly estimate the number of gallons required for one application 
of spray to a mature apple tree by dividing the age of the tree in 
years by 1.5. 
LEGAL SPRAY RESIDUE TOLERANCE 
The federal government has established a spray residue toler­
ance of .01 grain of arsenic trioxid (AS20 3 ), .025 grain of lead (Ph), 
.21 grain of copper (eu), and .02 grain of fluorin (F) per pound of 
fruit. Fruit of any kind showing residues of any of these materials in 
excess of the above amounts is liable to seizure by federal authorities 
if transported from one state to another or offered for foreign export. 
Certain states and municipalities have imposed tolerance regulations of 
their own. Illinois has adopted the federal tolerance and is enforcing 
it within the state. 
Apples sprayed more than twice with lead arsenate will usually re­
quire washing in order to meet the above specifications. If impossible 
to wash the fruit, write to the ILLINOIS AGRICULTURAL EXPERIMENT 
STATION or the STATE NATURAL HISTORY SURVEY for a nonwashing 
schedule that will apply to your section of the state. It is not possible 
to give a general schedule that will fit all sections. 
Directions for washing apples can be obtained by writing to the 
DEPARTMENT OF HORTICULTURE, ILLINOIS AGRICULTURAL EXPERIMENT 
STATION, Urbana, Illinois. 
The formulas indicated in these spray schedules are based on the 
preparation of 100 gallons of spray at one time. When smaller or 
larger quantities are being mixed, the same proportions of ingredi­
ents should be maintained. 
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P A R T  I I - S P R A Y  S C H E D U L E S  
A n y  s p r a y  s c h e d u l e  f o r  I l l i n o i s  w i l l  h a v e  t o  b e  a d j u s t e d  t o  t h e  
l o c a l i t y  w h e r e  i t  i s  t o  b e  u s e d  a n d  t o  t h e  s e a s o n ,  f o r  c l i m a t i c  v a r i a t i o n s  
i n  d i f f e r e n t  p a r t s  o f  t h e  s t a t e  a n d  i n  d i f f e r e n t  y e a r s  m o d i f y  g r e a t l y  t h e  
s e v e r i t y  o f  a t t a c k  b y  c e r t a i n  f u n g u s  d i s e a s e s  a n d  i n s e c t  p e s t s .  I n  f a c t ,  
i n s e c t s  o r  d i s e a s e s  t h a t  m a y  b e  s e v e r e  i n  s o m e  s e c t i o n s  m a y  b e  e n t i r e l y '  
a b s e n t  i n  o t h e r  s e c t i o n s .  
P L A N N I N G  T H E  A P P L E  S P R A Y  S C H E D U L E  
T h e  o r c h a r d  t o  b e  p r o t e c t e d ,  i t s  l o c a l i t y ,  t h e  v a r i e t i e s  g r o w n ,  t h e  
a g e  a n d  c o n d i t i o n  o f  t h e  t r e e s  a n d  t h e i r  i m m e d i a t e  s u r r o u n d i n g s  m u s t  
b e  c o n s i d e r e d  i n  p l a n n i n g  a  s p r a y  p r o g r a m  f o r  a p p l e s .  A  s p r a y  t h a t  
c o m b i n e s  a n  i n s e c t i c i d e  w i t h  a  f u n g i c i d e  c a n  u s u a l l y  b e  a p p l i e d ,  .  t h u s  
m a k i n g  i t  p o s s i b l e  t o  c o n t r o l  i n s e c t  p e s t s  a n d  f u n g u s  d i s e a s e s  w i t h  t h e  
s a m e  a p p l i c a t i o n .  
I n s e c t s  a n d  f u n g i  t o  b e  c o n t r o l l e d .  T h e  i n s e c t s  a n d  f u n g i  a g a i n s t  
w h i c h  a n  a p p l e  s p r a y  s c h e d u l e  s h o u l d  b e  d i r e c t e d  a r e :  
I n s e c t s  I n s e c t s  F u n g i  
c o d l i n g  m o t h  
s c u r f y  s c a l e  a p p l e  s c a b  
l e a f  r o l l e r s  o y s t e r  s h e l l  s c a l e  
a p p l e  b l o t c h  
c a s e  b e a r e r s  l e a f h o p p e r s  f r o g  e y e  l e a f  s p o t  
S a n  J o s e  s c a l e  
a p h i d s  b i t t e r  r o t  
p l u m  c u r c u l i o  
O t h e r  i n s e c t s ,  s u c h  a s  t h e  c a n k e r w o r m s  a n d  v a r i o u s  l e a f  f e e d e r s ,  
a n d  o t h e r  f u n g i ,  s u c h  a s  s o o t y  b l o t c h ,  a r e  c o n t r o l l e d  i n c i d e n t a l l y .  
L o c a t i o n  o f  o r c h a r d  i n  s t a t e .  T h e  d i s t r i b u t i o n  o f  m o s t  a p p l e  
i n s e c t s  a n d  f u n g i  a n d  t h e  s e v e r i t y  o f  t h e i r  a t t a c k  v a r y  p r i m a r i l y  w i t h  
t h e  l a t i t u d e  ( p a g e  7 ) .  
S a n ] o s e  s c a l e  i s  r e l a t i v e l y  u n i m p o r t a n t  i n  t h e  n o r t h e r n  q u a r t e r  o f .  
t h e  s t a t e ,  w h e r e  o y s t e r  s h e l l  s c a l e  i s  s o m e t i m e s  a  l i m i t i n g  f a c t o r  i n  
a p p l e  p r o d u c t i o n  a n d  w h e r e  s c u r f y  s c a l e  i s  o f t e n  a b u n d a n t .  I n  t h e  
r e m a i n d e r  o f  t h e  s t a t e  t h i s  c o n d i t i o n  i s  r e v e r s e d ,  t h e  o y s t e r  s h e l l  s c a l e  
a n d  s c u r f y  s c a l e  d o i n g  l i t t l e  d a m a g e ,  w h i l e  t h e  S a n  J o s e  s c a l e  i s  o f t e n  
v e r y  d e s t r u c t i v e  i n  t h e  s o u t h e r n  h a l f .  T h e  g r e e n  a p h i s  a n d  t h e  r o s y  
a p h i s  a r e  d i s t r i b u t e d  t h r u o u t  t h e  s t a t e , 2  a n d  t h e  i n j u r y  p r o d u c e d  b y  
t h e  p l u m  c u r c u l i o  i s  n o t  g r e a t l y  m o d i f i e d  a s  y e t  b y  l a t i t u d e .  
I F o r  f u r t h e r  i n f o r m a t i o n  o n  s c a l e  c o n t r o l  s e e  I l l .  S t a t e  N a t .  H i s t .  S u r v .  
B u l .  V o l .  2 1 ,  A r t .  I ,  " E f f e c t  o f  P e t r o l e u m  O i l  S p r a y s  o n  I n s e c t s  a n d  P l a n t s . "  
2 T h e  s e v e r i t y  o f  a t t a c k s  b y  a p h i d s  v a r i e s  g r e a t l y  f r o m  s e a s o n  t o  s e a s o n .  
S e e  p a g e  1 0 ,  t a r  o i l s  u n d e r  " D o r m a n t  s p r a y , "  a n d  p a g e  2 8 ,  " N i c o t i n e  s u l f a t e , "  
f o r  c o n t r o l  m e t h o d s .  
7 SPRAYING FRUITS IN ILLINOIS 
Codling moth is troublesome thruout the state, but is especially so 
in the southern half, owing to the greater number of broods that occur 
there. In the extreme northern part of Illinois there is one full brood, 
and a partial second brood. In southern Illinois there is one full brood, 
Northern 
Oyster shell and scurfy 
scales prevalent. San Jose 
scale light. Codling moth, 
one brood and partial sec­
ond. 
North Central 
San Jose scale moderately 
abundant. Codling moth, 
one brood and partial sec­
ond. Occasional blotch in­
fection. Oriental fruit moth 
where peaches are grown. 
South Central 
Bitter rot, blotch mod­
erating toward northern 
boundry. San Jose scale 
serious. Codling moth, heavy 
second and partial third 
brood. Oriental fruit moth. 
Southern 
Blotch, bitter rot, and San 
Jose scale serious. Codling 
moth, heavy second and 
third broods. Oriental frUtit 
moth. 
• 
Entire State 
Scab, curculio, and cod­
ling moth must be sprayed 
for in all sections of · the 
state. 
The spray schedules for different parts of Illinois must be modified because 
of the varying distribution and severity of insects and fungi 
almost a full second, and a partial third brood. Thus late infestations 
are much more serious in southern Illinois than in northern. 
The oriental fruit moth was found in southern Illinois in 1927 and 
has now spread to all peach-growing sections of the state. It has been 
8  
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f o u n d  a t t a c k i n g  a p p l e s  a n d  p e a r s  w h e r e  i n t e r p l a n t e d  w i t h  p e a c h e s  o r  
w h e r e  l o c a t e d  n e a r  p e a c h  o r c h a r d s .  
A m o n g  t h e  f u n g i ,  s c a b  i s  a  s e r i o u s  d i s e a s e  o v e r  t h e  e n t i r e  s t a t e  ;  
b l o t c h  i s  c o n f i n e d ,  r o u g h l y ,  t o  t h e  s o u t h e r n  h a l f ;  a n d  b i t t e r  r o t ,  r o u g h l y ,  
t o  t h e  s o u t h e r n  t h i r d .  S c a b  i s  t o  b e  c o n s i d e r e d ,  t h e r e f o r e ,  i n  p l a n n i n g  
a  s p r a y  s c h e d u l e  f o r  a n y  p a r t  o f  t h e  s t a t e ;  s c a b  a n d  b l o t c h ,  i n  p l a n n i n g  
o n e  f o r  t h e  s o u t h e r n  h a l f ;  a n d  s c a b ,  b l o t c h ,  a n d  b i t t e r  r o t  i n  p l a n n i n g  
o n e  f o r  t h e  s o u t h e r n  t h i r d .  
V a r i e t y  t o  b e  t r e a t e d .  V a r i e t i e s  o f  a p p l e s  d i f f e r  g r e a t l y  i n  t h e i r  
d e g r e e  o f  s u s c e p t i b i l i t y  t o  f u n g i .  I m m u n i t y  t o  o n e  f u n g u s ,  h o w e v e r ,  
d o e s  n o t  m e a n  i m m u n i t y  t o  a n o t h e r ;  o n e  v a r i e t y  m a y  b e  v e r y  r e s i s t a n t  
t o  s c a b  a n d  s u s c e p t i b l e  t o  b l o t c h ,  a n d  a n o t h e r  m a y  b e  r e s i s t a n t  t o  b l o t c h  
a n d  s u s c e p t i b l e  t o  s c a b .  T h e  s p r a y i n g  p r o g r a m  q m  o f t e n  b e  a d j u s t e d  
t o  m e e t  t h e s e  d i f f e r e n c e s .  F o r  e x a m p l e ,  D e l i c i o u s ,  w h i c h  i s  v e r y  
s u s c e p t i b l e  t o  a p p l e  s c a b  a n d  v e r y  r e s i s t a n t  t o  b l o t c h ,  s h o u l d  r e c e i v e  a l l  
s p r a y s  i m p o r t a n t  i n  t h e  c o n t r o l  o f  s c a b ,  b u t  n e e d  n o t  b e  g i v e n  t h e  
s p r a y s  d e s i g n e d  p r i m a r i l y  f o r  b l o t c h .  
W h i l e  v a r i e t i e s  d i f f e r  s o m e w h a t  i n  s u s c e p t i b i l i t y  t o  i n s e c t  i n j u r y ,  
t h e s e  d i f f e r e n c e s  u s u a l l y  a r e  n o t  g r e a t  e n o u g h  t o  w a r r a n t  c h a n g e s  i n  
t h e  s p r a y  s c h e d u l e .  H o w e v e r ,  v a r i e t i e s  t h a t  a r e  s u s c e p t i b l e  o r  v e r y  
s u s c e p t i b l e  t o  S a n  J o s e  s c a l e  ( p a g e  9 )  s h o u l d  h a v e  e s p e c i a l  a t t e n t i o n .  
A g e  a n d  c o n d i t i o n  o f  t r e e s ,  a n d  t h e i r  s u r r o u n d i n g s .  A l l  a p p l e  
t r e e s  i n  t h e  s o u t h e r n  a n d  s o u t h - c e n t r a l  s e c t i o n s  o f  t h e  s t a t e  s h o u l d  
r e c e i v e  y e a r l y  d o r m a n t  s p r a y i n g  f o r  S a n  J o s e  s c a l e .  
I n  t h e  s o u t h e r n  a n d  s o u t h - c e n t r a l  s e c t i o n s  a l l  y o u n g  t r e e s  o f  v a r i e ­
t i e s  s u s c e p t i b l e  t o  b l o t c h  s h o u l d  r e c e i v e  a p p l i c a t i o n s  o f  b o r d e a u x  2  a n d  
4  w e e k s  a f t e r  p e t a l  f a l l  t o  r e d u c e  t w i g  i n f e c t i o n s .  L e a d  a r s e n a t e  s h o u l d  
b e  a d d e d  ( a t  t h e  u s u a l  r a t e )  t o  t h e  b o r d e a u x  a p p l i e d  t o  c o n t r o l  l e a f ­
e a t i n g  i n s e c t s .  
F u n g u s  a n d  i n s e c t  c o n t r o l  o n  t r e e s  o f  b e a r i n g  a g e  i s  h e l p e d  b y  
p r o p e r  p r u n i n g .  A l t h o  t h i s  i s  a  s e c o n d a r y  o b j e c t  o f  p r u n i n g ,  i t  i s  o f t e n  
a n  i m p o r t a n t  o n e .  A  t r e e  s h o u l d  n o t  b e  a l l o w e d  t o  g r o w  s o  h i g h  o r  
s o  d e n s e  a s  t o  m a k e  e f f e c t i v e  s p r a y i n g  i m p r a c t i c a b l e .  
P r o x i m i t y  t o  s c a l e - i n f e s t e d  o r c h a r d s  m a k e s  s c a l e  c o n t r o l  v e r y  d i f ­
f i c u l t ;  p r o x i m i t y  t o  u n c u l t i v a t e d  f i e l d s  a n d  w o o d l a n d s  i n c r e a s e s  t h e  
l i k e l i h o o d  o f  i n j u r y  b y  c u r c u l i o .  
S e a s o n .  W e t  w e a t h e r  p r o m o t e s  f u n g u s  i n f e c t i o n ,  a n d  r a i n  o r  
h u m i d  w e a t h e r  d u r i n g  p e r i o d s  w h e n  i n f e c t i o n s  a r e  l i k e l y  t o  o c c u r  
i n c r e a s e s  t h e  s e v e r i t y  o f  f u n g u s  a t t a c k s .  D r y  w a r m  w e a t h e r  i s  u s u a l l y  
f a v o r a b l e  t o  c o d l i n g  m o t h  b u t  t e n d s  t o  r e d u c e  t h e  c u r c u l i o  p o p u l a t i o n .  
SPRAYiNG .FRUITS IN ILLINOIS 9 · 
APPLES: Varietal Resistance and Susceptibility to Scab, Blotch, 
Bitter Rot, and San Jose Scale 

(R = resistant; S = susceptible; V = very) 

San JoseVariety Scab Blotch1 Bitter rot l scale 
Akin . ..... ...................... R R R 

Ben Davis .. .. ........... .. ...... VS S VS S 

Benoni ... .. . .......... " ........ R VS (2) 

Collins (Champion) .. .. .... ....... R R R 

Delicious . . ..... ................. VS VR S 

Duchess (Oldenburg) .. .... ... .... VR VS (2) S 
Early Harvest ..... .............. VS VS R 
Fameuse (Snow) ... .. .. . .... . . .. . VS (3) S 
Golden Delicious . . ...... . ........ S R S S 
Grimes... .. ........... . ......... R4 R VS VS 
Huntsman .. ..... .. .... .. .... .... R VS S S 
Jonathan ........................ VR6 R VS R 
King David . . ................... R R VS 

Kinnaird ...... .................. VS VR R S 

McIntosh ...... . , . .. .... ..... ... VS VS (6) S 

Maiden Blush .................... S VS R S 

Minkler......................... R R R R 

Missouri Pippin .................. R VS VS 

Northwestern Greening ........... S VS (6) VS 

Red June ....... . ...... .......... VS R (2) S 

Rome Beauty .................... VS S R VR 

Salome . ...... .. ................. R S 

Stark .......... .. .. .... .. ....... VS S 

Stayman .... . .. ................. R VR R R 

Turley ........ .................. S R 

Wealthy ... . .................... VR VR S 

Willowtwig .... ... . ..... ... . . .... S S VS R 

Winesap ...... .... . ... ..... . ... . S VR R S 

Yellow Transparent ............ , . R R (2) S 

York Imperial ................... R R R S 

IThe degree of varietal resistance to blotch and bitter rot indicated in this 
table applies for the localities where these fungi are most prevalent. The 
varieties most susceptible to these fungi are subject to infection for some 
di stance north of these regions. 
2Benoni, Duchess, Red June, and Yellow Transparent ripen early and thus 
ordinarily escape bitter-rot infection. 
3Fameuse is not grown in the blotch area. 
4Grimes is susceptible to late summer infection with , scab. 
5J onathan leaves are susceptible to scab. 
6McIntosh and Northwestern Greening are not grown in the bitter-rot area. 
FALL AND WINTER APPLES 
Where the following schedule is carried out, the apples at pick­
ing time will probably carry more than the legal spray residue (see 
page 5) and should therefore be washed before marketing. A "non­
washing" schedule will be sent to anyone requesting it. 
· 1 0  
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D o r m a n t .  T h i s  s p r a y  ·  i s  u s e d  p a r t i c u l a r l y  f o r  t h e  c o n t r o l  o f  
S a n  J o s e  s c a l e  a n d  o t h e r  s c a l e s  a n d  s h o u l d  b e  a p p l i e d  m o s t  y e a r s  a s  a  
m a t t e r  o f  p r e c a u t i o n  i n  a l l  a p p l e  o r c h a r d s  i n  t h e  s t a t e .  A p p l y  a n y  t i m e  
d u r i n g  t h e  d o r m a n t  p e r i o d  o f  t h e  t r e e  w h e n  t h e  t e m p e r a t u r e  i s  h i g h  
e n o u g h  s o  t h a t  t h e  s p r a y  w i l l  d r y  b e f o r e  f r e e z i n g .  
F o r  t h e  d o r m a n t  ( o r  s c a l e )  s p r a y  c e r t a i n  l u b r i c a t i n g - o i l  e m u l s i o n s  
a n d  m i s c i b l e  o i l s  a r e  r e c o m m e n d e d .  O i l  s p r a y s  a r e  m o r e  e f f e c t i v e  t h a n  
l i m e  s u l f u r  i n  k i l l i n g  S a n  J o s e  s c a l e .  E a c h  1 0 0  g a l l o n s  o f  d o r m a n t  
s p r a y  s h o u l d  c o n t a i n ­
3  g a l l o n s  l u b r i c a t i n g - o i l  e m u l s i o n  ( P a g e  2 3 )  
- o r  c o m m e r c i a l  m i s c i b l e  o i l s  a t  c o n c e n t r a t i o n s  r e c o m ­
m e n d e d  b y  m a n u f a c t u r e r s .  S u c h  e m u l s i o n s  s h o u l d  c o n ­
t a i n  a t  l e a s t  2  p e r c e n t  a c t u a l  o i l  o r  3  p e r c e n t  w h e r e  
i n f e s t a t i o n  i s  v e r y  h e a v y .  
I f  a n  o r c h a r d  i s  i n f e s t e d  w i t h  g r e e n  o r  r o s y  a p h i s ,  a l m o s t  c o m p l e t e  
c o n t r o l  c a n  b e  o b t a i n e d  b y  a  d o r m a n t  s p r a y  o f  o n e  o f  t h e  c o m m e r c i a l  
m i s c i b l e  t a r  o i l s  a t  c o n c e n t r a t i o n s  r e c o m m e n d e d  b y  t h e  m a n u f a c t u r e r ,  
T h e s e  t a r  o i l s  c a n n o t  b e  d e p e n d e d  u p o n  t o  c o n t r o l  s e v e r e  i n f e s t a t i o n s  
o f  S a n  J o s e  s c a l e ,  b u t  a r e  e f f e c t i v e  a g a i n s t  o y s t e r  s h e l l  s c a l e .  
W h e n  a p p l i e d  i n  t h e  d e l a y e d  d o r m a n t  o r  t i p  g r e e n  s t a g e  o f  t h e  
a p p l e ,  m o s t  o i l  e m u l s i o n s  o r  m i s c i b l e  o i l s  w i l l  k i l l  t h e  a p h i d s  w e t  b y  
t h e m .  N i c o t i n e  s u l f a t e  1 - 2 0 0 0  g r e a t l y  i n c r e a s e s  t h e  e f f i c i e n c y  o f  t h e s e  
s p r a y s .  
F o r  c o n t r o l  o f  t h e  f r u i t - t r e e  l e a f r o l l e r  a n  o i l  s p r a y  o f  t h e  q u i c k ­
b r e a k i n g  t y p e ,  c o n t a i n i n g  5  p e r c e n t  o f  a c t u a l  o i l  i s  r e q u i r e d .  T h i s  
s t r e n g t h  w i l l  p r o b a b l y  k i l l  a p h i s  e g g s  a n d  c e r t a i n l y  S a n  J o s e  s c a l e .  
P r e p i n k .  T h i s  i s  p r i m a r i l y  f o r  t h e  c o n t r o l  o f  a p p l e  s c a b  b u t  m a y  
a l s o  b e  u s e d  t o  c o n t r o l  c a n k e r w o r m  a n d  b u d  m o t h .  I t  s h o u l d  b e  b e g u n  
b e f o r e  t h e  f l o w e r  b u d s  s h o w  p i n k  ( p a g e  1 1 )  a n d  b e  c o m p l e t e d  b e f o r e  
t h e  f l o w e r s  s e p a r a t e  i n  t h e  c l u s t e r .  E a c h  1 0 0  g a l l o n s  o f  s p r a Y '  s h o u l d  
c o n t a i n ­
2  g a l l o n s  c o m m e r c i a l  l i m e  s u l f u r  t e s t i n g  3 3 °  B a u m e  
- o r  8  p o u n d s  o f  d r y  l i m e  s u l f u r  
- o r  4  p o u n d s  m i c r o - f i n e  w e t t a b l e  s u l f u r  ( p a g e  3 0 )  
a n d  I  g a l l o n  l i m e  s u l f u r .  
I f  c a n k e r w o r m  o r  b u d  m o t h  i s  p r e s e n t ,  a d d  2  p o u n d s  p o w d e r e d  l e a d  
a r s e n a t e  a n d  2  p o u n d s  h y d r a t e d  l i m e .  
C l u s t e r  b u d .  A p p l y  i m m e d i a t e l y  f o l l o w i n g  t h e  p r e p i n k  s p r a y ,  
u s i n g  t h e  s a m e  m a t e r i a l s .  N \ )  i n s e c t i c i d e  i s  n e c e s s a r y .  
F u l l  b l o o m .  I f  c o l d ,  d a m p  w e a t h e r  p r e v a i l s  f o l l o w i n g  t h e  p r e ­
b l o o m  s t a g e ,  t h u s  e x t e n d i n g  t h e  b l o o m i n g  p e r i o d ,  a n  e x t r a  s c a b  s p r a y  
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Stages in the development of apple fruit buds 
The prepink spray ·should be applied between stages 3 and 6: T he 
cluster-bud spray should be started at stage 8 and completed by the time 
the first flowers open. 
1 2  
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c o n s I s t i n g  o f  5  p o u n d s  o f  w e t t a b l e  s u l f u r  i n  1 0 0  g a l l o n s  o f  w a t e r  
s h o u l d  b e  a p p l i e d  d u r i n g  t h e  b l o o m  o r  a  s u l f u r  d u s t  m a y  b e  a p p l i e d .  
N o  l e a d  a r s e n a t e  s h o u l d  b e  a d d e d  t o  t h e  s p r a y .  
C a l y x .  T h i s  s p r a y  i s  f o r  t h e  c o n t r o l  o f  c o d l i n g  m o t h  b u t  i s  e q u a l l y  
i m p o r t a n t  f o r  s c a b .  I t  i s  a l s o  v a l u a b l e  a s  a  s p r a y  a g a i n s t  b u d  m o t h ,  
g r e e n  f r u i t  w o r m ,  a n d  '  p l u m  c u r c u l i o .  S t a r t  a p p l y i n g  w h e n  t h r e e ­
f o u r t h s  o f  t h e  p e t a l s  h a v e  f a l l e n ,  a n d  c o m p l e t e  b e f o r e  t h e  c a l y x  l o b e s  
c l o s e  o n  t h e  m o s t  a d v a n c e d  f r u i t ,  w h i c h  u s u a l l y  w i l l  b e  w i t h i n  5  d a y s  
o r  l e s s .  
I n  e a c h  1 0 0  g a l l o n s  o f  s p r a y  u s e  8  p o u n d s  m i c r o - f i n e  s u l f u r  ( s e e  
p a g e  3 0 )  a n d  a d d  3  p o u n d s  l e a d  a r s e n a t e  a n d  3  p o u n d s  h y d r a t e d  l i m e .  
O n e  g a l l o n  o f  l i q u i d  l i m e  s u l f u r  ( o r  3  p o u n d s  d r y  l i m e  s u l f u r )  
p l u s  4  p o u n d s  o f  w e t t a b l e  s u l f u r  m a y  b e  u s e d  b u t  m o r e  i n j u r y  m a y  
r e s u l t .  
A n  a d d i t i o n a l  l a t e  c a l y x  a p p l i c a t i o n  a p p l i e d  t o  t h e  t o p  t h i r d  o f  t h e  
t r e e  o n l y  h a s  b e e n  f o u n d  t o  r e d u c e  b o t h  d i s e a s e  a n d  c o d l i n g  m o t h .  
F i r s t  c o v e r .  A p p l y  o n e  w e e k  a f t e r  p e t a l  f a l l .  T h i s  a p p l i c a t i o n  
i s  p a r t i c u l a r l y  f o r  c u r c u l i o ,  a p p l e  s c a b ,  a n d  b l o t c h  c o n t r o l .  W e t t a b l e  
s u l f u r  s h o u l d  b e  u s e d  a t  t h e  r a t e  o f  6  p o u n d s  t o  1 0 0  g a l l o n s  o f  w a t e r .  
I f  c u r c u l i o  i s  p r e s e n t ,  a d d  4  p o u n d s  l e a d  a r s e n a t e  a n d  4  p o u n d s  
h y d r a t e d  l i m e  t o  t h e  f u n g i c i d e .  
S e c o n d  c o v e r .  A p p l y  7  d a y s  a f t e r  t h e  f i r s t  c o v e r  s p r a y .  T h i s  
s p r a y  i s  a p p l i e d  f o r  b l o t c h ,  f i r s t - b r o o d  c o d l i n g  m o t h ,  a n d  c u r c u l i o .  T o  
1 0 0  g a l l o n s  o f  w e a k  b o r d e a u x  ( s e e  b e l o w )  a d d ­
4  p o u n d s  l e a d  a r s e n a t e  ~ p o u n d  s o y b e a n  f l o u r  ( p a g e  2 9 )  
I f  c o d l i n g  m o t h  e m e r g e n c e  i s  e a r l y  a n d  b u n c h e d ,  2  q u a r t s  o f  s u m ­
m e r  o i P  m a y  b e  a d d e d .  I f  o i l  i s  a p p l i e d  w i t h i n  o n e  w e e k  o f  a  s u l f u r  
a p p l i c a t i o n ,  t h e r e  i s  d a n g e r  o f  b u r n i n g .  O n  b l o t c h - s u s c e p t i b l e  v a r i e t i e s  
u s e  b o r d e a u x  s t a n d a r d  s t r e n g t h  ( 4 - 6 - 1 0 0 ) .
2  
W e a k  b o r d e a u x  i s  a d v i s e d  i n  p l a c e  o f  h y d r a t e d  l i m e  a s  a  c o r r e c t i v e  
f o r  a r s e n i c a l  i n j u r y  i n  t h i s  a n d  t h e  f o l l o w i n g  s p r a y s .  T h i s  m a t e r i a l  h a s  
l i t t l e  v a l u e  a s  a  f u n g i c i d e .  I t  s h o u l d  b e  m a d e  a c c o r d i n g  t o  t h e  f o l l o w i n g  
f o r m u l a :  
o  p o u n d  c o p p e r  s u l f a t e  
1 0 0  g a l l o n s  w a t e r  

1  p o u n d  h y d r a t e d  l i m e  

l T h e  a m o u n t  o f  s u m m e r - o i l  e m u l s i o n  u s e d  s h o u l d  b e  b a s e d  o n  t h e  a c t u a l  
o i l  c o n t e n t  o f  t h e  e m u l s i o n .  T h r e e  q u a r t s  o f  s u m m e r - o i l  e m u l s i o n ,  a s  l i s t e d  i n  
t h e  s p r a y s  i n  t h i s  c i r c u l a r ,  s h o u l d  c o n t a i n  2  q u a r t s  o f  a c t u a l  o i l ,  t h e  a m o u n t  
r e c o m m e n d e d  i n  1 0 0  g a l l o n s  o f  s p r a y  m a t e r i a l .  O i l  s h o u l d  n o t  b e  u s e d  w i t h o u t  
b o r d e a u x  u n l e s s  r a i n s  h a v e  r e m o v e d  t h e  s u l f u r  o f  t h e  c a l y x  a n d  c o v e r  s p r a y s .  
2 S e e  p a g e  2 5 ;  a l s o  c o m m e r c i a l  c o p p e r  s p r a y s ,  p a g e  3 1 .  
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Three types of apple scab on leaves 
(1) Diffused irregular spots. (2) Spots diffused but especially prominent 
along leaf veins. (3) Well-defined spots; note also lesions on leaf stem. The 
most severe spray injury results when caustic sprays are applied to leaves show­
ing diffused type of s·cab. 
San Jose Oyster-shell Scurfy 
The three most important fruit-tree scales in Illinois 
San Jose scale is the most destructive. Oyster-shell scale is of im­
portance only in the northern half of the state. Scurfy scale causes little 
damage in well-sprayed orchards. 
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I f  w e a k  b o r d e a u x  i s  n o t  u s e d ,  4  p o u n d s  o f  h y d r a t e d  l i m e  t o  e a c h  
1 0 0  g a l l o n s  o f  s p r a y  s h o u l d  b e  s u b s t i t u t e d .  
T h i r d  c o v e r .  A p p l y  7  d a y s  a f t e r  t h e  s e c o n d  c o v e r  s p r a y .  T o  1 0 0  
g a l l o n s  o f  w e a k  b o r d e a u x  ( s e e  a b o v e )  a d d ­
4  p o u n d s  l e a d  a r s e n a t e  
2  q u a r t s  s u m m e r  o i l  
O n  b l o t c h - s u s c e p t i b l e  v a r i e t i e s ,  u s e ­
4 - 6 - 1 0 0  b o r d e a u x  

4  p o u n d s  l e a d  a r s e n a t e  

S u m m e r  o i l  c o n t a i n i n g  %  p e r c e n t  a c t u a l  o i l  

F o u r t h  c o v e r .  A p p l y  7  d a y s  a f t e r  t h e  t h i r d  c o v e r  s p r a y .  '  T h i s  
a p p l i c a t i o n  i s  f o r  c o d l i n g  m o t h  a n d  b l o t c h .  U s e  s a m e  m a t e r i a l s  i n  t h e  
s a m e  p r o p o r t i o n  a s  f o r  t h i r d  c o v e r  s p r a y  e x c e p t  u s e  3  p o u n d s  o f  l e a d  
a r s e n a t e  i n s t e a d  o f  4  p o u n d s .  
F i f t h  c o v e r .  U s e  o n l y  w h e r e  c o d l i n g  m o t h  i s  a b u n d a n t .  T h e  
m a t e r i a l s  a r e  t h e  s a m e  a s  f o r  t h e  f o u r t h  c o v e r  s p r a y .  S t r o n g  b o r d e a u x  
n e e d  n o t  b e  u s e d  f o r  b l o t c h  c o n t r o l .  
S e c o n d - B r o o d  C o d l i n g  M o t h  S p r a y s  
A l l  s e c o n d - b r o o d .  F o r  a l l  s e c o n d - b r o o d  s p r a y s ,  u s e  3  p o u n d s  
l e a d  a r s e n a t e  a n d  w e a k  b o r d e a u x .  T h e  t i m i n g  o f  t h e s e  s p r a y s  a s  g i v e n  
i n  t h i s  s c h e d u l e  s h o u l d  b e  v a r i e d  a c c o r d i n g  t o  s e a s o n a l  d e v e l o p m e n t s .  
W h e r e  i n f e s t a t i o n  i s  p a r t i c u l a r l y  h e a v y ,  s u m m e r  o i l  w i t h  l e a d  a r s e n a t e  
m a y  b e  n e e d e d  i n  t h e  p e a k  s e c o n d - b r o o d  s p r a y s  i n  o r d e r  t o  g e t  s a t i s ­
f a c t o r y  c o n t r o l .  W h e r e  o i l  i s  u s e d  i t  i s  o f t e n  d i f f i c u l t  t o  r e m o v e  e n o u g h  
r e s i d u e  t o  b r i n g  i t  b e l o w  t h e  l e g a l  t o l e r a n c e .  (  S e e  b e l o w  f o r  b i t t e r  r o t . )  
F i r s t  s e c o n d - b r o o d .  T i m e  o f  a p p l i c a t i o n  d e p e n d s  o n  t h e  s e a ­
s o n a l  d e v e l o p m e n t  o f  t h e  c o d l i n g  m o t h .  N o t i c e  o f  t i m e  o f  h a t c h  w i l l  
b e  g i v e n  o u t  f r o m  t h e  I l l i n o i s  S t a t e  N a t u r a l  H i s t o r y  S u r v e y  a n d  t h e  
I l l i n o i s  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  a n d  w i l l  b e  s e n t  o u t  b y  l e t t e r  
a n d  b y  b r o a d c a s t s  o v e r  a  n u m b e r  o f  r a d i o  s t a t i o n s .  T h i s  i n f o r m a t i o n  
w i l l  b e  m a i l e d  t o  a n y  f r u i t  g r o w e r  u p o n  r e q u e s t .  
I n  e a c h  1 0 0  g a l l o n s  o f  s p r a y  u s e  3  p o u n d s  o f  l e a d  a r s e n a t e  i n  w e a k  
b o r d e a u x .  I f  b i t t e r  r o t  a p p e a r s  u s e  4 - 6 - 1 0 0  b o r d e a u x  w i t h  3  p o u n d s  
l e a d  a r s e n a t e .  D o  n o t  u s e  f i x e d  n i c o t i n e  w i t h  b o r d e a u x .  
S e c o n d  s e c o n d - b r o o d .  A p p l y  t w o  w e e k s  a f t e r  t h e  f i r s t  s e c o n d ­
b r o o d  s p r a y ,  u s i n g  t h e  s a m e  m a t e r i a l s  w i t h  2  q u a r t s  o f  s u m m e r  o i l .  
T h i r d  s e c o n d - b r o o d .  A p p l y  a b o u t  A u g u s t  1 5 ;  t h e  e x a c t  t i m e  
w i l l  d e p e n d  o n  t h e  s e a s o n a l  d e v e l o p m e n t  o f  t h e  c o d l i n g  m o t h .  T h e  
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number of second-brood sprays . and materials to be used will depend 
on the degree of control obtained from the first-brood sprays and on 
the weather of the season. 
Special Bitter-Rot Sprays 
Where bitter rot is anticipated, start spraying the first week in 
July, and repeat at intervals of 10 days until four applications have 
been made. Bordeaux (page 25) is the proper fungicide to use. If no 
preventive sprays have been applied and the disease appears unex­
pectedly, start spraying immediately. 
SUMMER APPLE VARIETIES 
For summer apples the sprays applied up to and including the 
calyx spray are the same as for fall and winter varieties. 
In commercial orchards in southern Illinois calcium arsenate has 
been substituted for lead arsenate in the calyx and second cover sprays 
for summer varieties, with excellent results. If the schedule given here 
for blotch-resistant varieties is used, the fruit should not require 
washing. 
First cover. Apply one week following calyx spray. If weather 
conditions are favorable for scab, use 5 pounds micro-fine sulfur 
(see page 30). This spray may be omitted if dry weather prevails, since 
the application of oil in the second coyer spray may result in oil 
sulfur injury. 
Second cover. Apply 10 days after the first cover spray. In each 
100 gallons of spray use either 1 pint 40-percent nicotine sulfate and 
3 quarts summer-oil emulsion, or 4 pounds fixed nicotine and 2 quarts 
summer oil, or 3 pounds calcium arsenate and 3 pounds lime. 
On Duchess or other blotch-susceptible varieties, use 4-6-100 bor­
deaux, 20 pounds calcium arsenate, and 3 quarts summer-oil emulsion. 
ORCHARD SANITATION is a necessary supplement to 
spraying in the control of many orchard pests and fruit 
diseases. See Circular 443, Practical Sanitation. for Apple 
Orchards, which will be sent on request. 
1 6  
C I R C U L A R  N o .  4 9 2  
T h i r d  c o v e r .  A p p l y  o n e  w e e k  a f t e r  t h e  s e c o n d  c o v e r  s p r a y ,  u s i n g  
s a m e  m a t e r i a l s .  
O n  D u c h e s s  o r  o t h e r  b l o t c h - s u s c e p t i b l e  v a r i e t i e s ,  u s e  s a m e  m a t e r i a l s  
i n  t h e  s a m e  p r o p o r t i o n  a s  i n  t h e  s e c o n d  c o v e r  s p r a y .  
F o u r t h  c o v e r .  A p p l y  f o r  e a r l y  s e c o n d - b r o o d  w o r m s  o n l y  w h e r e  
c o d l i n g  m o t h  i n f e s t a t i o n  i s  m o d e r a t e  t o  h e a v y .  U s e  s a m e  m a t e r i a l s  i n  
s a m e  p r o p o r t i o n  a s  f o r  t h e  s e c o n d  c o v e r  s p r a y .  
P E A C H E S - S P R A Y  A N D  D U S T  S C H E D U L E S
1  
T i m e  a n d  p u r p o s e  D u s t  
S p r a y  
D o r m a n t .  A p p l y  i n  f a l l  A  s a t i s f a ' c t o r y  d o r ­ 2  t o  3  p e r c e n t  o i l  
a f t e r  l e a v e s  h a v e  d r o p p e d  m a n t  d u s t  i s  n o t  
6 - 4 - 1 0 0  b o r d e a u x  
o r  i n  s p r i n g  b e f o r e  b u d s  
k n o w n .  
U s e  l i m e  s u l f u r  5  g a l s .  
s w e l l .  U s e  a g a i n s t  S a n  J o s e  i n  1 0 0  g a l s .  o r  6 - 6 - 1 0 0  b o r ­
s c a l e  a n d  l e a f  c u r l .  d e a u x  w i t h  o r  w i t h o u t  o i l  
e m u l s i o n  t o  c o n t r o l  l e a f  
c u r l  i f  s c a l e  i s  n o t  p r e s e n t .  
F i r s t  c o v e r .  A p p l y  f o r  3 0  l b s .  s u l f u r  3  l b s .  l e a d  a r s e n a t e  w i t h  
p l u m  c u r c u l i o  a b o u t  1 6  d a y s  2 S  l b s .  l i m e  
2 - 3 - 1 0 0  z i n c  s u l f a t e  - l i m e .  
f o l l o w i n g  b l o o m ,  w h e n  t h e  
3 0  l b s .  t a l c  
D o  n o t  u s e  d r y  l i m e  s u l f u r  
s h u c k s  a r e  h a l f  o f f  t h e  1 0  l b s .  l e a d  a r s e ­
o r  l i q u i d  l i m e  s u l f u r  a s  
y o u n g  f r u i t .  M a n y  g r o w e r s  
n a t e  
s u m m e r  s p r a y s  f o r  p e a c h e s .  
h a v e  f o u n d  i t  a n  a d v a n t a g e  5  l b s .  o i l  
Z i n c  s u l f a t e - l i m e  ( z i n c  b o r ­
t o  r e p e a t  t h i s  a p p l i c a t i o n  a s  
d e a u x )  h a s  b e e n  f o u n d  t o  
s o o n  a s  t h e  f i r s t  s p r a y i n g  
g r e a t l y  r e d u c e  l e a d  a r s e n a t e  
h a s  b e e n  c o m p l e t e d .  
i n j u r y .  
S e c o n d  c o v e r .  A p p l y  a b o u t  
S a m e  a s  f i r s t  c o v e r  
S a m e  a s  f i r s t  c o v e r  s p r a y ,  
1 0  d a y s  a f t e r  f i r s t  c o v e r  f o r  d u s t .  
e x c e p t  o n  s c a b - s u s c e p t i b l e  
p l u m  c u r c u l i o  a n d  s c a b .  
v a r i e t i e s  6  p o u n d s  w e t t a b l e  
s u l f u r  s h o u l d  b e  a d d e d .
2  
T h i r d  c o v e r .  A p p l y  a b o u t  
S a m e  a s  f i r s t  c o v e r  
S a m e  a s  f i r s t  c o v e r  s p r a y .  

2  t o  3  w e e k s  a f t e r  s e c o n d  d u s t .  

c o v e r .  I f  c u r c u l i o  i s  a b u n ­ 

d a n t ,  r e p e a t  d u s t  o r  s p r a y  

o n e  m o n t h  b e f o r e  h a r v e s t .  

l T h e  m o s t  d e s t r u c t i v e  i n s e c t  a t t a c k i n g  t h e  p e a c h  i s  t h e  p e a c h  b q r e r .  F  o r  f u l l  
d i r e c t i o n s  f o r  i t s  c o n t r o l ,  s e e  I l l i n o i s  S t a t e  N a t u r a l  H i s t o r y  S u r v e y ,  E n t o m o l o g y  
C i r c u l a r  3 1 ,  " T h e  P e a c h  B o r e r s  o f  I l l i n o i s . "  A d d r e s s  I l l i n o i s  S t a t e  N a t u r a l  
H i s t o r y  S u r v e y ,  U r b a n a ,  I l l i n o i s .  
2P e a c h  v a r i e t i e s  r i p e n i n g  l a t e r  t h a n  E l b e r t a  a r e  g e n e r a l l y  m o r e  s u s c e p t i b l e  
t o  s c a b  t h a n  t h o s e  r i p e n i n g  w i t h  o r  e a r l i e r  t h a n  E l b e r t a .  U n d e r  c l i m a t i c  c o n ­
d i t i o n s  f a v o r a b l e  t o  t h e  d e v e l o p m e n t  o f  t h e  d i s e a s e  o r  i n  l o w  a r e a s ,  E l b e r t a  
a n d  s i m i l a r  v a r i e t i e s  m a y  b e  s e v e r e l y  s c a b b e d ,  b u t ,  a s  a  r u l e ,  l e a d  a r s e n a t e  w i t h  
z i n c  s u l f a t e  a n d  l i m e  ( o r  t h e  s u l f u r - t a l c  o i l  d u s t )  w i l l  k e e p  t h e  d i s e a s e  u n d e r  
c o n t r o l .  
17 SPRAYING FRUITS IN ILI..INOIS 
(Time and pu·rpose) (Dust) (Spray) 
Special curculio applica­ Same as first cover Same as first cover spray. 
tion. Apply one month dust. 
before harvest. A special 
notice on peach insect 
conditions sent out to all 
applying will state whether 
this spray is necessary. 
Fourth cover. Apply 20 60 lbs. sulfur Not usually necessary to 
days before harvest, for 35 lbs. talc spray. If necessary, use 
oriental fruit moth and Sibs. oil same as indicated for fifth 
brown rot. cover spray. 
Fifth cover. Apply 15 days Same as fourth Use 6 lbs. wettable sulfur 
before harvest, for brown cover dust. in each 100 gals. Do not 
rot and oriental fruit moth add lead or lime. 
in dust schedule. 
Sixth cover. Apply 10 days Same as fourth Same as fifth cover spray. 

before harvest, for brown cover dust. 

rot and oriental fruit m.oth. 

Seventh cover. Apply 3 Same as fourth Same as fifth cover spray. 

days before harvest, for cover dust. 

brown rot and oriental fruit 

moth. 

Because of the abundance of oriental fruit moth the use of oil dust 
is advised as indicated in the above table, since it will also control 
brown rot. Tests indicate that some control of oriental fruit moth is 
secured by using sprays intended for curculio and brown rot. 
Formulas and directions for mixing oil dusts are given on page 29. 
PEARS 
Dormant. On bearing Kieffer or Garber pears this spray is 
necessary only when the trees have become moderately scale-infested. 
Most other varieties of pears grown in the southern section will require 
annual spraying, the same as apples, as a precautionary measure. 
A serious pest of pears known as the pear psylla appeared for the 
first time in Illinois in 1929. In areas where this insect is causing 
damage, pears should receive a thoro dormant spray with homemade 
oil emulsion, or one of the miscible oils, used at the highest strength 
recommended for the control of San Jose scale on apple. 
Calyx. This is for codling moth, curculio, leaf spot, and pear scab. 
Start applying as soon -as petals have fallen. In each 100 gallons of 
spray use 3 pounds lead arsenate and 2 gallons commercial lime sulfur. 
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F i r s t  c o v e r .  A p p l y  1 8  t o  2 1  . d a y s  a f t e r  p e t a l  f a l l .  T h i s  i s  f o r  
c o d l i n g  m o t h ,  c u r c u l i o ,  l e a f  s p o t ,  a n d  s o o t y  b l o t c h .  U s e  s a m e  m a t e r i a l s  
i n  t h e  s a m e  p r o p o r t i o n  a s  f o r  t h e  c a l y x  s p r a y .  
A d d i t i o n a l .  I f  c o d l i n g  m o t h  i s  a b u n d a n t ,  a p p l y  s p r a y s  t o  p e a r s  
a t  t h e  s a m e  t i m e ,  u s i n g  t h e  s a m e  m a t e r i a l s  i n  t h e  s a m e  p r o p o r t i o n  a s .  i n  
f i r s t  s e c o n d - b r o o d  s p r a y  f o r  a p p l e s .  I f  l e a f  s p o t  i s  p r e v a l e n t ,  b o r d e a u x  
6 - 8 - 1 0 0  s h o u l d  b e  a p p l i e d  a t  i n t e r v a l s  o f  2  w e e k s  u n t i l  a b o u t  A u g u s t  1 .  
S O U R  C H E R R I E S  
D o r m a n t .  S o u r  c h e r r i e s  a r e  f r e q u e n t l y  i n f e s t e d  w i t h  F o r b e s '  
s c a l e  a n d  o c c a s i o n a l l y  w i t h  S a n  J o s e  s c a l e .  F o r  t h e s e  a p p l y  a  d o r m a n t  
s p r a y  o f  l i m e  s u l f u r  o r  d o r m a n t  o i l  t h e  s a m e  a s  f o r  t h e  a p p l e .  
F i r s t  s u m m e r .  Thi~ i s  f o r  b r o w n  r o t ,  l e a f  s p o t ,  c u r c u l i o ,  a n d  s l u g .  
S p r a y  i m m e d i a t e l y  a f t e r  t h e  s h u c k s  h a v e  f a l l e n .  I n  e a c h  1 0 0  g a l l o n s  
o f  s p r a y  u s e ­
2  	 g a l l o n s  c o m m e r c i a l  l i m e  s u l f u r  2  p o u n d s  l e a d  a r s e n a t e  
- o r  b o r d e a u x  4 - 6 - 1 0 0
1  
S e c o n d  s u m m e r .  W h e n  d a m p  w e a t h e r  f o l l o w s  t h e  f i r s t  s u m m e r  
s p r a y ,  m a k e  a n o t h e r  a p p l i c a t i o n  1 0  d a y s  l a t e r ,  u s i n g  s a m e  m a t e r i a l s .  
A d d i t i o n a l .  I f  l e a f  s p o t  ( y e l l o w  l e a f )  i s  p r e v a l e n t ,  a p p l y  a  s p r a y  
o f  b o r d e a u x  m i x t u r e  4 - 6 - 1 0 0  o r  l i q u i d  l i m e  s u l f u r ,  2  g a l l o n s  t o  1 0 0 ,  
i m m e d i a t e l y  a f t e r  h a r v e s t .  
I f  c h e r r y  s l u g s  a r e  a b u n d a n t  i n  A u g u s t ,  a p p l y  a  s p r a y  o f  2  p o u n d s  
p o w d e r e d  l e a d  a r s e n a t e  a n d  6  p o u n d s  h y d r a t e d  l i m e  t o  1 0 0  g a l l o n s  o f  
s p r a y .  
P L U M S  
D o r m a n t .  S a m e  a s  f o r  a p p l e s .  
F i r s t  s u m m e r .  M a k e  t h i s  a p p l i c a t i o n ,  w h i c h  i s  f o r  t h e  c o n t r o l  
o f  l e a f  d i s e a s e s ,  b r o w n  r o t ,  a n d  p l u m  c u r c u l i o ,  j u s t  b e f o r e  t h e  b l o s s o m  
b u d s  o p e n .  U s e  l i m e  s u l f u r  a n d  l e a d  a r s e n a t e  a s  f o r  t h e  f i r s t  s u m m e r  
s p r a y  f o r  c h e r r i e s .  
S e c o n d  s u m m e r .  T h i s  a l s o  i s  f o r  l e a f  d i s e a s e s ,  b r o w n  r o t ,  a n d  
c u r c u l i o .  A p p l y  i m m e d i a t e l y  a f t e r  t h e  s h u c k s  f a l l .  U s e  l i m e  s u l f u r  a n d  
l e a d  a r s e n a t e  a s  f o r  t h e  f i r s t  s u m m e r  s p r a y .  F o r  J a p a n e s e  v a r i e t i e s  u s e  
w e t t a b l e  s u l f u r s  i n  p l a c e  o f  l i m e  s u l f u r .  
T h i r d  s u m m e r .  T h i s  a g a i n  i s  f o r  l e a f  d i s e a s e s ,  b r o w n  r o t ,  a n d  
l S e e  a l s o  c o m m e r c i a l  c o p p e r  s p r a y s ,  p a g e  3 1 .  
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plum curculio. About 10 days after the second summer application 
apply same materials as directed for previous sprays. 
Additional. If the season is exceptionally wet, or if curculio is a 
serious pest, spray at intervals of 2 weeks until 4 weeks before picking 
time, with same materials and at same strength as for the second 
summer spray. One to 2 weeks before harvest apply an additional 
spray of wettable sulfur 8 pounds to 100 gallons without lead arsenate, 
for the control of brown rot. Sulfur-oil dusts (see oil dusts, page 
29) may be substituted for these sprays, but should be applied at 
weekly intervals, starting four weeks before harvest. 
Aphids occasionally become very abundant on plums. Spray with a 
4O-percent nicotine sulfate solution (1 pint to 100 gallons of water in 
which 4 pounds of soap have been dissolved). 
Black knot m';y be controlled by removing and burning all twigs 
showing the knots during the winter months. On large limbs the knots 
m~y be cut out, thus saving the limbs. A delayed dormant spray of 
12Yz gallons lime sulfur to 100 gallons of spray should be applied in 
addition to the summer sprays recommended above. 
BRAMBLES 
A number of troublesome insects and diseases are commonly en­
countered in growing blackberries, dewberries, and raspberries. Certain 
diseases, such as crown gall, orange rust, mosaic, leaf curl and bramble 
streak, cannot be controlled by spraying. Do not plant brambles on 
soil where diseased plants have recently grown. Inspect all nursery 
stock carefully for evidence of these diseases before planting. If trouble 
appears, dig up diseased plants with as many roots as possible and 
burn at once. 
Mild mosaic of raspberries, which is not serious on the reds, be­
comes virulent on blackcaps. Consequently red and black raspberries 
should not be planted within 300 feet of each other. 
Blackberries growing wild often harbor orange rust and are a con­
stant source of infection if near a cultivated patch. Varieties resistant 
to orange rust should therefore be planted when possible. Blackberries 
are frequently infested with rose scale. If the infestation is severe, 
spray in the dormant season with either oil emulsion or lime sulfur. 
Anthracnose (gray bark) may be controlled either by the selection 
of a partially resistant variety, such as the Quillen raspberry, or by 
spraymg. 
Delayed dormant. This spray is primarily for anthracnose but 
may aid in the control of red spider and rose scale when present. Apply 
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i n  t h e  s p r i n g  a f t e r  t h e  b e g i n n i n g  o f  g r o w t h ,  b u t  n o t  a f t e r  l e a f l e t s  h a v e  
r e a c h e d  ~ i n c h  i n  l e n g t h .  U s e  o i l  e m u l s i o n  a n d  b o r d e a u x ,  c o n s i s t i n g  
o f  2 - p e r c e n t  d o r m a n t  m i s c i b l e  o i l  o r  2 ; , ; 2 - p e r c e n t  b o i l e d  l u b r i c a t i n g  o i l  
e m u l s i o n  i n  a n  8 - 8 - 1 0 0  b o r d e a u x ,  o r  u s e  1 1  g a l l o n s  o f  c o m m e r c i a l  
l i q u i d  l i m e  s u l f u r  i n  1 0 0  g a l l o n s  o f  s p r a y ,  i n  c a s e  r o s e  s c a l e  i s  p r e s e n t ,  
o r  6  g a l l o n s  i f  a b s e n t .  . . . . . . .  
P r e b 1 o o m .  T h i s  s p r a y  i s  p r i m a r i l y  f o r  a n t h r a c n o s e .  A p p l y  o n e  
w e e k  b e f o r e  b l o o m ,  u s i n g  8 - 8 - 1 0 0  b o r d e a u x  t o  w h i c h  m a y  b e  a d d e d  1  
p e r c e n t  o f  s u m m e r  o i l  o r  1  p o u n d  o f  c a s e i n  l i m e  a s  a  s p r e a d i n g  a g e n t .  
R e d  s p i d e r  a n d  o t h e r  m i t e  s p r a y s .  W h e n  r e d  s p i d e r s  a r e  p r e s e n t ,  
s p r a y  w i t h  1  p e r c e n t  s u m m e r  o i l  f o l l o w i n g  h a r v e s t  o r  a s  s o o n  t h e r e ­
a f t e r  a s  t h e  s p i d e r s  a r e  e v i d e n t .  S p r a y  h e a v i l y ,  d i r e c t i n g  t h e  s p r a y  s o  
a s  t o  c o v e r  t h e  u n d e r s i d e s  o f  t h e  l e a v e s .  T w o  s p r a y s  a t  i n t e r v a l s  o f  
t w o  t o  t h r e e  w e e k s  m a y  b e  n e c e s s a r y .  F a i l u r e  t o  c o n t r o l  r e d  s p i d e r s  
m a y  c a u s e  t h e  d e a t h  o f  c a n e s  d u r i n g  t h e  w i n t e r .  
T h e  l a r v a e  o f  c e r t a i n  s a w f l i e s  w h i c h  w o r k  o n  b l a c k b e r r y  a n d  r a s p ­
b e r r y  f o l i a g e  a r e  c o n t r o l l e d  b y  l e a d  a r s e n a t e  ( 2  p o u n d s  i n  1 0 0  g a l l o n s  
o f  s p r a y )  a p p l i e d  w i t h i n  a  w e e k  a f t e r  t h e  p l a n t s  a r e  i n  f u l l  f o l i a g e .  
S a n i t a r y  m e a s u r e s ,  s u c h  a s  t h e  p r o m p t  r e m o v a l  a n d  b u r n i n g  o f  t h e  
o l d  f r u i t i n g  c a n e s  i m m e d i a t e l y  a f t e r  h a r v e s t ,  t h e  r e m o v a l  o f  o l d  s t u b s  
o f  b l a c k  r a s p b e r r i e s  i n  s e t t i n g  a  n e w  b e d ,  a n d  c l e a n  c u l t i v a t i o n ,  a r e  v e r y  
i m p o r t a n t  i n  t h e  c o n t r o l  o f  d i s e a s e s  a n d  i n s e c t s  o f  b r a m b l e s .  
C U R R A N T S  A N D  G O O S E B E R R I E S  
C u r r a n t s  a n d  g o o s e b e r r i e s  a r e  l a r g e l y  s u b j e c t  t o  t h e  s a m e  d i s e a s e s  
a n d  i n s e c t  e n e m i e s ,  a n d  h e n c e  d e m a n d  m u c h  t h e  s a m e  t r e a t m e n t .  
S a n  J o s e  s c a l e  m a y  b e  c o n t r o l l e d  b y  a  d o r m a n t  s p r a y  o f  o i l  e m u l ­
s i o n s  o r  m i s c i b l e  o i l s  c o n t a i n i n g  2  p e r c e n t  o f  a c t u a l  o i l .  
T h e  c u r r a n t  w o r m  m a y  b e  c o n t r o l l e d  b y  s p r a y i n g  w i t h  8  p o u n d s  
g r o u n d  d e r r i s  o r  c u b e  ( c o n t a i n i n g  . 7 5  p e r c e n t  r o t e n o n e )  i n  1 0 0  g a l ­
l o n s  o f  w a t e r .  D o  n o t  w a i t  u n t i l  t h e  w o r m s  a p p e a r  b u t  s p r a y  e a r l y  i n  
t h e  s e a s o n  j u s t  a f t e r  t h e  p l a n t s  c o m e  i n t o  f u l l  f o l i a g e .  
S p r a y i n g  f o r  t h e  c u r r a n t  a p h i s ,  w h i c h  m a y  b e  n e c e s s a r y  o n l y  o n  c u r ­
r a n t s ,  s h o u l d  b e g i n  w h e n  t h e  l e a v e s  a r e  o n e - f o u r t h  o p e n ,  a t  w h i c h  t i m e  
t h e  e g g s  a r e  h a t c h i n g .  A p p l y  n i c o t i n e  s u l f a t e  ( 2  p i n t s ,  w i t h  3  p o u n d s  
p o t a s h  f i s h - o i l  s o a p ,  i n  1 0 0  g a l l o n s  o f  s p r a y )  t o  t h e  u n d e r s i d e s  o f  t h e  
l e a v e s .  M a k e  s e c o n d  a p p l i c a t i o n  i n  1 0  d a y s .  
S p r a y i n g  f o r  c u r r a n t  l e a f  s p o t  s h o u l d  b e  b e g u n  w h e n  t h e  l e a v e s  a r e  
u n f o l d i n g  a n d  r e p e a t e d  a t  i n t e r v a l s  o f  2  w e e k s  u n t i l  f o u r  a p p l i c a t i o n s  
h a v e  b e e n  m a d e .  U s e  s t a n d a r d  s t r e n g t h  b o r d e a u x  (  p a g e  2 5 ) .  
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Anthracnose~ leaf spot~ and mildew on gooseberries may be con­
trolled by lime sulfur. Make first application when leaves are unfold~ 
ing, using lime sulfur, dormant strength. Make three additional ap­
plications at 2-week intervals, using 2 gallons of commercial liquid 
lime sulfur (testing 33 0 Baume) to 100 gallons of solution. 
GRAPES 
Some grape varieties become heavily infested with scale. When this 
occurs, a dormant spray of lime sulfur (7 gallons in 100 gallons of 
water) should be applied. Anthracnose also may be controlled in part 
by this same dormant application. It should be applied if anthracnose 
has been prevalent in previous years. Lime sulfur will injure the plants 
if applied while they are in foliage. 
The grape flea beetle~ if troublesome, will appear as the buds are 
swelling. The opening buds should be protected with an application of 
4 pounds lead arsenate and ;4 pound soybean flour in 100 gallons of 
spray. 
Common grape troubles can usually be held in check by the follow., 
ing spray schedule: 
First application. For grape berry moth~ rose chafer~ black rot~ and 
anthracnose~ apply just before bloom a combination of bordeaux, 
standard strength (page 25), and 3 pounds lead arsenate in 100 gallons 
of solution. 
Second. Use same mixture as for first application. Apply im­
mediately after the 'bloom has fallen. This is for control of grape berry 
moth~ leaf folder~ and occasionally grape root worm and rose chafer~ 
as well as for black rot~ anthracnose, and downy mildew. 
Third. This is made 10 days after fall of bloom, for the control 
of grape root worm, leaf folder~ black rot~ anthracnose, downy mildew, 
powdery mildew~ and if present, rose chafer. Use a combination spray 
of bordeaux with 2 pounds calcium arsenate in 100 gallons of spray. 
Calcium arsenate is substituted for lead arsenate in this application in 
order to avoid illegal spray residue. 
Fourth. Make 3 weeks after bloom has fallen, for the control of 
black rot~ anthracnose~ ripe rot~ and the mildews. Use same mixture 
as for third application but omit calcium arsenate; where leafhoppers 
are present add nicotine sulfate (1 pint in 100 gallons of solution). 
Apply spray thoroly, especially to undersides of leaves. The insects 
should be hit by the spray. 
Leafhopper sprays. Leafhopper is often a limiting factor in 
grape production. The best methods of control involve the use of 
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n i c o t i n e  o r  p y r e t h r u m  s p r a y s .  U n d e r  I l l i n o i s  c o n d i t i o n s  t h e  a u t h o r s  
h a v e  o b t a i n e d  a l m o s t  c o m p l e t e  c o n t r o l  b y  s p r a y i n g  w i t h  a n  8 - 8 - 1 0 0  
b o r d e a u x  t o  w h i c h  w a s  a d d e d  1  p i n t  o f  n i c o t i n e  s u l f a t e .  T h e  a d d i t i o n  
o f  4  o u n c e s  o f  s ' o y b e a n  f l o u r  h a s  g i v e n  e x c e l l e n t  s p r e a d  a n d  s t i c k  t o  
t h i s  s p r a y .  
T h e  t i m e  t o  s p r a y  i s  w h e n  m o s t  o f  t h e  i n s e c t s  a r e  i n  t h e  w i n g l e s s  
n y m p h a l  s t a g e .  B e  s u r e  t o  a p p l y  t h e  m i x t u r e  t o  t h e  u n d e r s i d e s  o f  t h e  
l e a v e s .  U s e  a n  8 - 8 - 1 0 0  b o r d e a u x ,  1  p i n t  o f  n i c o t i n e  s u l f a t e ,  4  o u n c e s  
o f  s o y b e a n  f l o u r .  A  s e c o n d  a p p l i c a t i o n  m a y  b e  n e c e s s a r y .  
S T R A W B E R R I E S  
M o s t  i n s e c t  p e s t s  a n d  f u n g u s  d i s e a s e s  o f  s t r a w b e r r i e s  c a n  b e  c o n ­
t r o l l e d  b y  p r o p e r  c u l t u r a l  m e t h o d s .  A n  i n f e s t a t i o n  o f  w h i t e  g r u b s ,  t h e  
l a r v a e  o f  t h e  M a y  b e e t l e ,  o r  " J u n e  b u g , "  c a n  u s u a l l y  b e  a v o i d e d  b y  n o t  
p l a n t i n g  o n  s o d  l a n d  f o r  t w o  y e a r s  a f t e r  b r e a k i n g  i t .  
W h e r e  l e a f  s p o t  i s  t r o u b l e s o m e ,  c o n t r o l  b y  s p r a y i n g  w i t h  b o r d e a u x  
( 4 - 6 - 1 0 0 ) .  M a k e  f i r s t  a p p l i c a t i o n  b e f o r e  b l o s s o m i n g ,  a n d  s e c o n d  j u s t  
a f t e r  b l o s s o m i n g .  
W h e r e  t h e  l e a f  r o l l e r  i s  d e s t r u c t i v e ,  l e a d  a r s e n a t e  ( 3  p o u n d s  i n  1 0 0  
g a l l o n s  o f  s p r a y )  a p p l i e d  a t  t h e  f i r s t  a p p e a r a n c e  o f  b l o s s o m s ,  i s  e f f e c ­
t i v e .  S p r a y i n g  s h o u l d  b e  d o n e  b e f o r e  t h e  w o r m s  h a v e  p r o t e c t e d  t h e m ­
s e l v e s  b y  f o l d i n g  u p  t h e  l e a v e s .  A  p r e s s u r e  o f  a t  l e a s t  1 0 0  p o u n d s  
h e l p s  m a t e r i a l l y  t o  d r i v e  t h e  s o l u t i o n  i n t o  t h e  f o l d s  w h e r e  t h e  i n s e c t s  
m a y  h a v e  b e g u n  t h e i r  a t t a c k .  D o  n o t  a p p l y  l e a d  a r s e n a t e  a f t e r  t h e  
b e r r i e s  h a v e  f o r m e d .  
A  c o m b i n e d  s p r a y  o f  b o r d e a u x  a n d  l e a d  a r s e n a t e  a p p l i e d  b e f o r e  
a n d  a f t e r  b l o s s o m i n g  a n d  a g a i n  a s  s o o n  a s  n e w  f o l i a g e  a p p e a r s  a f t e r  
t h e  p a t c h  h a s  b e e n  r e n o v a t e d  i n  l a t e  s u m m e r ,  w i l l  a i d  i n  c o n t r o l l i n g  
l e a f  s p o t ,  l e a f  r o l l e r ,  a n d  o t h e r  i n s e c t s  s u c h  a s  t h e  f l e a  b e e t l e .  
M o w i n g  a n d  b u r n i n g  o v e r  t h e  b e d ,  f o l l o w e d  b y  t h e  n a r r o w i n g  d o w n  
o f  t h e  r o w s ,  a n  o p e r a t i o n  i n  t h e  r e n o v a t i n g  p r o c e s s ,  a l s o  i s  a  g r e a t  
h e l p  i n  h o l d i n g  s t r a w b e r r y  p e s t s  i n  c h e c k .  I n  h o t ,  d r y  w e a t h e r  t o  a v o i d  
i n j u r y  t o  p l a n t s ,  t h e  m o w e d  l e a v e s  s h o u l d  b e  r a k e d  o f f  t h e  p a t c h  a n d  
b u r n e d .  
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PART III-PREPARING AND MIXING SPRAY 
MATERIALS 
Materials for the preparation of sprays and dusts should be selected 
only after careful consideration of their merits, as determined by ex­
perimental evidence. Home preparations are usually cheaper than com­
mercial products, but it is often more convenient to use standard com­
mercially prepared materials. Directions are given below for the prepa­
ration and mixing of certain homemade standard sprays and dusts. 
This is followed by a description of some of the types of commercially 
prepared materials which are in general use. 
HOMEMAPE OIL EMULSIONS 
To make the stock emulsion of boiled lubricating oil use: 

Light-grade lubricating oiP ...................... l gallon 

Water.......................................... 1 quart 

Potash fish-oil soap (40 percent soap) ........ 1 to 2 pounds 

(Many waters require more than 1 pound of soap to stabilize 

the emulsion.) 

Place water, soap, and oil in a kettle or tank heated by fire or steam. 
Boil for 5 minutes, being careful not to burn the mixture; remove from 
fire or turn off steam and pump thru a spray pump at 150 to 250 
pounds pressure. At the higher pressure, one pumping is usually 
sufficient. 
To make the stock emulsion on a large scale, use an all-metal pump. 
The rotary type is very satisfactory. For small amounts. a barrel pump 
may be used. The stock emulsion should not be made in a cooker pre­
viously used for lime sulfur unless the cooker is thoroly cleaned, nor 
should it be stored in lime-sulfur barrels. 
Directions for diluting the stock solution for spraying are given in 
the spray schedules for apples and peaches. In diluting, if the oil 
separates, it is advisable to fill the tank with Yz-1-100 bordeaux and 
then to add the required amount of stock emulsion. 
Spray tanks which have been used for lime-sulfur solution must not 
be used for oil emulsion until they have been washed out with bordeaux 
mixture. To wash a tank with bordeaux, mix 8 pounds of hydrated 
lime or 6 pounds of freshly slaked lump lime with about 100 gallons of 
water in the tank, and while the agitator is running pour in a solution 
IBest results have been obtained with oils within the following specifications: 
Specific gravity at 20° c. .......................... 0.87 to 0.93 
Volatility at 110° C. for 4 hours .......... not above 10 percent 
Viscosity at 1000 F ............ 90 to 250 seconds (Saybolt test) 
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c o n t a i n i n g  4  p o u n d s  o f  c o p p e r  s u l f a t e .  W h e n  t h e  i n s i d e  o f  t h e  t a n k  
h a s  b e e n  t h o r o l y  s p l a s h e d  a n d  s o a k e d  w i t h  t h e  s o l u t i o n ,  r u n  a  f e w  
g a l l o n s  t h r u  t h e  p u m p  a n d  h o s e  a n d  d r a i n  t h e  t a n k .  
S o m e  c o l d - m i x e d  o i l  e m u l s i o n s  h a v e  g i v e n  g o o d  r e s u l t s  i n  ' s c a l e  
c o n t r o l  a n d  a r e  t h e  c h e a p e s t  s p r a y s  t h a t  c a n  b e  u s e d  f o r  t h i s  p u r p o s e  
( s e e  d i r e c t i o n s  b e l o w ) .  
B o i l e d  l u b r i c a t i n g  o i l  e m u l s i o n  p l u s  b o r d e a u x .  M a k e  a n  8 - 8 - 1 0 0  
b o r d e a u x  m i x t u r e  ( s e e  d i r e c t i o n s  f o r  m i x i n g  b o r d e a u x )  a n d  a d d  t h e  
r e q u i r e d  a m o u n t  o f  b o i l e d  l u b r i c a t i n g - o i l  e m u l s i o n  ( s e e  a b o v e )  w i t h  
a g i t a t o r  r u n n i n g .  
C O L D - M I X E D  O I L  E M U L S I O N S  
B o r d e a u x  c o l d - m i x e d .  P u m p  t o g e t h e r  e q u a l  p a r t s  o f  o i l  a n d  
8 - 8 - 1 0 0  b o r d e a u x  m i x t u r e ,  s e n d i n g  t h e  m a t e r i a l  a t  l e a s t  t w i c e  t h r u  t h e  
p u m p .  F o r  a  2 - p e r c e n t  s t r e n g t h ,  d i l u t e  4  g a l l o n s  i n  1 0 0  ( s e e  f i e l d ­
m i x e d  o i l - b o r d e a u x ,  p a g e  2 7 ) .  
C a l c i u m  c a s e i n a t e  c o l d - m i x e d .  P u m p  t o g e t h e r  2  g a l l o n s  6 f  o i l  
a n d  1  g a l l o n  o f  w a t e r  i n  w h i c h  i s  d i s s o l v e d  4  o u n c e s  o f  c a l c i u m  c a s e : '  
i n a t e .  F o r  a  2 - p e r c e n t  s t r e n g t h ,  u s e  3  g a l l o n s  i n  1 0 0 .  T h e s e  e m u l s i o n s  
s h o u l d  b e  u s e d  a t  o n c e  s i n c e  t h e y  s e p a r a t e  o n  s t a n d i n g .  
S o y b e a n  f l o u r  o i l  e m u l s i o n .  P u m p  t o g e t h e r  f o r  1 0  m i n u t e s  1  
g a l l o n  o f  D i a m o n d  P a r a f f i n  o r  s i m i l a r  o i l ,  1  p o u n d  o f  s o y b e a n  f l o u r ,  
a n d  1  g a l l o n  o f  w a t e r .  F o r  d i l u t i o n  f o r  s p r a y i n g  f o r  s c a l e ,  u s e  1  g a l l o n  
o f  t h i s  m i x t u r e  t o  2 0  g a l l o n s  o f  w a t e r .  T h e  s t o c k  e m u l s i o n  w i l l  r u n  
a b o u t  5 0  p e r c e n t  o i l .  I f  i t  b r e a k s ,  t h e  e m u l s i o n  s h o u l d  b e  r e p u m p e d .  
T h i s  e m u l s i o n  w i l l  d e c a y  i f  a l l o w e d  t o  s t a n d  f o r  s e v e r a l  d a y s .  W h e n  
t h e  i n j e c t o r  i s  u s e d  f o r  s e p a r a t e  t a n k s  o r  c o n v e y o r s ,  1  p o u n d  o f  s o y ­
b e a n  f l o u r  i s  u s e d  f o r  e a c h  1  p e r c e n t  o f  o i l  u s e d - t h u s ,  3  p o u n d s  o f  
f l o u r  f o r  3  p e r c e n t  o f  o i l .  
I N J E C T I O N  M E T H O D  O F  D I S P E R S I N G  O I L  
T h e  d i s p e r s a l  o f  l o o s e l y  e m u l s i f i e d  o i l s  i n t o  c o d l i n g - m o t h  s p r a y s  r e ­
q u i r e s  e x t r a  l a b o r  a n d  c a r e  w h e n  o n l y  t h e  s p r a y  g u n  i s  u s e d  t o  b r e a k  
u p  t h e  o i l  i n  t h e  t a n k .  A  m o r e  e f f e c t i v e  a n d  s i m p l e r  m e t h o d  t h a t  w i l l  
i n j e c t  n o n p a s t e  o i l  e m u l s i o n s  u n i f o r m l y  b y  m e a n s  o f  t h e  p u m p  i n t o  t h e  
s p r a y  m i x t u r e  w i t h o u t  t h e  a i d  o f  t h e  s p r a y  g u n  i s  d e s c r i b e d  h e r e .  
A t  s o m e  c o n v e n i e n t  p l a c e  i n s e r t  a  p i p e  " T "  i n t o  t h e  s u c t i o n  l i n e .  
S c r e w  i n  a  ~- o r  Y z - i n c h  g a l v a n i z e d  p i p e ,  r u n n i n g  i t  v e r t i c a l  t o  t h e  
h e i g h t  o f  t h e  t a n k  a n d  o v e r  a n d  d o w n  t o  t h e  b o t t o m  o f  a  b u c k e t  t h a t  
w i l l  h o l d  t h e  r e q u i r e d  a m o u n t  o f  o i l .  T h i s  s e c o n d a r y  s u c t i o n  p i p e  
s h o u l d  b e  s u p p o r t e d  o n  t h e  t a n k  ( p a g e  2 5 )  t o  p r e v e n t  i t s  b e i n g  b r o k e n  
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OVERFLOW 
PIPE 
SOLID ROD OR LEAD FILLED 
PIPE FOR SUPPOR T ONLY 
Use of suction pipe for dispersing oil into spray mixtures 
By inserting a pipe "T" with two gate valves into the regular suction 
pipe, as shown above, nonpaste oil emulsions can be injected into the spray 
mixture by means of the pump and without the aid of the spray gun. The 
oil supply pail should hold a known amount of oil and the oil level should 
be at or above the tank water level. 
by vibration and the weight of the bucket of oil. Two gate valves are 
used in this suction line. One is set to any desired rate of oil flow; 
the second opens and closes the suction. . 
To operate, fill the tank with spray mixture and put required 
amount of oil in the bucket. While pumping the mixture, open the 
second valve and allow the suction to draw the oil into the spray mix­
ture. The action of the pump disperses the oil into the spray mixture. 
The combined spray returns to the tank thru the overflow. The spray 
gun should not be used. Where more thanY2-percent oil is used, inject 
the oil into the spray tank when it is not over one-fourth full. Then 
complete filling the tank. 
BORDEAUX 
Standard formula. When a small quantity of bordeaux is needed, 
a commercial preparation may be used. Dilute according to the direc­
tions of the manufacturer. For a considerable amount of spraying, 
bordeaux is ordinarily prepared by an orchardist according to the 
following "standard" formula: 
4 pounds copper sulfate (blue vitriol) 
6 pounds hydrated lime or 4 pounds lump (stone) lime 
100 gallons water 
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C o p p e r  s u l f a t e  ( b l u e  v i t r i o l ,  b l u e  s t o n e )  i s  s o l d  i n  t h r e e  f o r m s ,  l a r g e  
c r y s t a l s ,  s m a l l  g r a n u l e s  ( " S n o w " )  ,  a n d  p o w d e r e d .  " S n o w "  a n d  
p o w d e r e d  f o r m s  a r e  u s e d  a l m o s t  e x c l u s i v e l y  b y  g r o w e r s  o n  a c c o u n t  
o f  t h e i r  c o n v e n i e n c e  i n  m i x i n g .  T h e s e  f o r m s  m u s t  b e  k e p t  i n  c l o s e d  
c o n t a i n e r s  t o  p r e v e n t  r a p i d  d e t e r i o r a t i o n .  W h e n  l a r g e  c r y s t a l s  a r e  u s e d ;  
i t  i s  n e c e s s a r y  t o  b e g i n  d i s s o l v i n g  s e v e r a l  h o u r s  b e f o r e  t h e  s p r a y i n g  i s  
t o  s t a r t .  I n  o r d e r i n g ,  t h e  f o r m  o f  c o p p e r  s u l f a t e  d e s i r e d  s h o u l d  b e  
i n d i c a t e d .  
L i m e  f o r  s p r a y i n g  i s  i n  t w o  f o r m s ,  h y d r a t e d  a n d  u n s l a k e d .  U n ­
s l a k e d  l i m e  m a y  b e  p u r c h a s e d  a s  " l u m p "  o r  s t o n e  l i m e ,  o r  i n  a  p u l ­
v e r i z e d  f o r m  i n  c l o s e d  c o n t a i n e r s .  M o s t  g r o w e r s  n o w  u s e  t h e  h y ­
d r a t e d  f o r m .  L i m e  s h o u l d  b e  p u r c h a s e d  n e a r  t h e  t i m e  w h e n  i t  i s  t o  b e  
u s e d  a n d  s h o u l d  n o t  b e  k e p t  f r o m  o n e  s e a s o n  t o  a n o t h e r .  H y d r a t e d  
l i m e  s h o u l d  b e  b o u g h t  w h e n  p o s s i b l e  f r o m  f i r m s  m a n u f a c t u r i n g  a  
s p e c i a l  " s p r a y "  l i m e .  
F o r  c o m m e r c i a l  c o p p e r  s p r a y s  w h i c h  m a y  b e  s u b s t i t u t e d  f o r  
b o r d e a u x ,  s e e  p a g e  3 1 .  
" I n s t a n t "  b o r d e a u x .  W h e r e  l a r g e  q u a n t i t i e s  o f  b o r d e a u x  a r e  t o  
b e  m a d e  a n d  u s e d  a t  o n c e ,  a  r a p i d ,  c o n v e n i e n t  m e t h o d  o f  m i x i n g  i s  a s  
f o l l o w s :  F i l l  t a n k  a b o u t  o n e - f o u r t h  f u l l  o f  w a t e r .  W i t h  a g i t a t o r  r u n ­
n i n g ,  s i f t  i n  s l o w l y  t h e  r e q u i r e d  a m o u n t  o f  s n o w  o r  p o w d e r e d  c o p p e r  
s u l f a t e ,  a n d  c o n t i n u e  f i l l i n g  t h e  t a n k .  W h e n  t h e  t a n k  i s  a b o u t  t w o ­
t h i r d s  f u l l ,  s i f t  i n '  t h e  r e q u i r e d  a m o u n t  o f  l i m e  a n d  f i n i s h  f i l l i n g  
t h e  t a n k .  
O l d  p r o c e s s  b o r d e a u x .  W h e n  b o r d e a u x  i s  m a d e  b y  t h e  o l d  
p r o c e s s  o r  w h e n  s m a l l  q u a n t i t i e s  a r e  r e q u i r e d ,  m i x i n g  m a y  b e  d o n e  a s  
f o l l o w s :  I f  s t o n e  l i m e  i s  u s e d ,  p r e p a r e  t w o  s t o c k  s o l u t i o n s ,  o n e  o f  
l i m e  a n d  o n e  o f  c o p p e r  s u l f a t e ,  u s i n g  t h e s e  m a t e r i a l s  a t  t h e  r a t e  o f  
1  p o u n d  i n  a  g a l l o n  o f  s o l u t i o n  .  
.  C a r e f u l l y  s l a k e  t h e  l i m e  w i t h  j u s t  e n o u g h  w a t e r  t o  p r e v e n t  t h e  f o r ­
m a t i o n  o f  a  d r y  p o w d e r .  A f t e r  t h e  v i o l e n t  b o i l i n g  i s  o v e r ,  a d d  a  s m a l l  
a m o u n t  o f  w a t e r .  W o r k  t o  a  p a s t e  o r  c r e a m  a n d  l e t  c o o l ;  t h e n  d i l u t e  
t o  c o n t a i n  1  p o u n d  o f  l i m e  t o  a  g a l l o n  o f  s o l u t i o n .  
I f  h y d r a t e d  l i m e  i s  u s e d ,  t h e  a m o u n t  r e q u i r e d  f o r  e a c h  s p r a y e r f u l  
s h o u l d  b e  s t i r r e d  i n t o  e n o u g h  w a t e r  t o  m a k e  a  t h i n  p a s t e .  
P l a c e  r e q u i r e d  a m o u n t  o f  c o p p e r  s u l f a t e  i n  a  c l o t h  b a g  a n d  
s u s p e n d  i n  a  w o o d e n  o r  . s t o n e  v e s s e l  j u s t  a t  t h e ·  s u r f a c e  o f  t h e  w a t e r  .  
w h i c h  h a s  b e e n  m e a s u r e d  i n t o  i t .  D o  n o t  s t i r  u n t i l  c o p p e r  s u l f a t e  h a s  
d i s s o l v e d .  .  .  .  
T h e  c o p p e r  s u l f a t e  a n d  l i m e  a r e  n o w  r e a d y  f o r  m i x i n g .  F i r s t ,  w i t h  
t h e  a g i t a t o r  g o i n g ,  p a r t l y  f i l l  t h e  s p r a y e r  w i t h  w a t e r .  T h e n  a d d  t h e  
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required amount of copper sulfate stock solution. If the above 
"standard" formula is used, it would require 4 gallons of the stock 
solution to each 100 gallons of water. Continue filling the tank until 
it is two-thirds full. Next add the lime-4 gallons of the stock mix­
ture if stone lime is used or 6 pounds of hydrated lime. Then add 
water to make up the final volume. 
Oil emulsion plus bordeaux. To a 6-4-100 bordeaux add 3 gal­
lons of boiled lubricating-oil emulsion for each 100 gallons of spray. 
Field preparation of cold-mixed oil emulsion and bordeaux. In 
one container (a barrel is convenient) dissolve copper sulfate at the 
rate of 1 pound to 2 gallons of water. In another container mix hy­
drated lime in the same proportions. To make 100 gallons pour 4 gal­
lons from each container simultaneously into the tank with the agita­
tor running. Add 1Yz to 2 gallons of oil (for specifications see footnote 
on page 23), and run the pump so that the mixture is pumped back 
into the spray tank for a few minutes. This is the cold-mixed oil 
emulsion. While the tank is being filled with water, add 4 pounds 
copper sulfate (previously dissolved) and 4 pounds hydrated lime for 
, each 100 gallons of complete spray. Use the mixture at once, for the 
oil may separate on standing. 
ZINC SULFATE - LIME 
The formula now recommended for zinc sulfate and lime is: 
2 pounds zinc sulfate 

3 pounds hydrated lime 

100 gallons water 

Commercial zinc sulfate may be used. Run into the tank a few 
gallons of water and then add the required amount of zinc sulfate. 
Continue filling the tank. The zinc sulfate dissolves rapidly and will 
be in solution by the time the tank is two-thirds full. Add, thru the 
strainer, the required amount of lime, which has previously been made 
into a thin paste in a separate container. Finish filling the tank and 
agitate a few minutes before spraying. 
OTHER SPRAYS 
Homemade wettable sulfur. A convenient method of making a 
wettable sulfur is to mix thoroly 325-mesh dusting sulfur with soy­
bean flour at the rate of 95 pounds of sulfur to 5 pounds of soybean 
flour. In preparing this for the spray tank, use care to mix the re­
quired amount per tank in a pail with just enough water to make a 
thick paste on stirring. After this is thoroly mixed, make a thin paste 
Z 8  
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b y  a d d i n g  m o r e  w a t e r ,  f o r  c o n v e n i e n c e  i n  p o u r i n g  i n t o  t h e  t a n k .  T h i s  
m a t e r i a l  i s  i n f e r i o r  t o  t h e  m i c r o - f i n e  s u l f u r s  i n  f u n g i c i d a l  v a l u e .  
L e a d  a r s e n a t e .  I f  t h o r o  a g i t a t i o n  i s  n o t  p o s s i b l e ,  l e a d  a r s e n a t e  
s h o u l d  b e  m a d e  i n t o  a  t h i n  p a s t e  b e f o r e  i t  i s  s t r a i n e d  i n t o  t h e  s p r a y e r .  
I f  i t  i s  n o t  u s e d  i n  c o m b i n a t i o n  w i t h  b o r d e a u x ,  z i n c  s u l f a t e  a n d  l i m e ,  
l i q u i d  l i m e  s u l f u r ,  o r  w e a k  b o r d e a u x  ( p a g e  1 2 ) ,  1  p o u n d  h y d r a t e d  l i m e  
s h o u l d  b e  u s e d  w i t h  e a c h  p o u n d  o f  l e a d  a r s e n a t e  a s  t h e r e  i s  a l w a y s  a  
s m a l l  a m o u n t  o f  s o l u b l e  a r s e n i c  p r e s e n t ,  w h i c h  m a y  b e  i n j u r i o u s  t o  
t h e  f o l i a g e  u n l e s s  n e u t r a l i z e d  b y  t h e  l i m e .  
B o r d e a u x  a n d  l e a d  a r s e n a t e .  I t  i s  u s u a l l y  a d v a n t a g e o u s  t o  c o m ­
b a t  i n s e c t s  w i t h  t h e  s a m e  a p p l i c a t i o n  u s e d  a g a i n s t  f u n g u s  d i s e a s e s .  
I f  b o r d e a u x  i s  t o  b e  u s e d ,  t h e  r e q u i r e d  a m o u n t  o f  l e a d  a r s e n a t e  c a n  
b e  a d d e d  a f t e r  t h e  b o r d e a u x  i s  c o m p l e t e d .  
L i m e .  I n j u r y  t o  p e a c h e s  a n d  t o  a  l e s s e r  e x t e n t  t o  a p p l e s  f r e ­
q u e n t l y  o c c u r s  i f  l i m e  i s  n o t  u s e d  w i t h  l e a d  a r s e n a t e ,  a c c o r d i n g  t o  e x ­
p ' e r i m e n t a l  w o r k  c a r r i e d  o u t  o v e r  a  p e r i o d  o f  y e a r s  b y  t h e  I l l i n o i s  
S t a t i o n  a n d  t h e  I l l i n o i s  S t a t e  N a t u r a l  H i s t o r y  S u r v e y .  T h e  l i m e  m a y  
b e  i n  t h e  s p r a y  m i x t u r e  i n  t h e  f u n g i c i d e ,  a s  i n  l i m e  s u l f u r  ( n o t  f l o t a t i o n  
s u l f u r )  o r  i n  b o r d e a u x  m i x t u r e ,  b u t  w h e n  n o t  p r e s e n t  i n  t h e  f u n g i c i d e ,  
h y d r a t e d  l i m e  s h o u l d  b e  a d d e d  a t  t h e  r a t e  o f  1  p o u n d  t o  e a c h  p o u n d  
o f  l e a d  a r s e n a t e .  
L i m e  a i d s  i n  t h e  r e m o v a l  o f  s p r a y  r e s i d u e  b y  w e a t h e r i n g ;  a l s o  i n  
t h e  r e m o v a l  o f  s p r a y  r e s i d u e  b y  a c i d  w a s h i n g  s o l u t i o n s .  
L i m e  s u l f u r  a n d  l e a d  a r s e n a t e .  W h e n  u s i n g  l i m e  s u l f u r  a n d  l e a d  
a r s e n a t e  i n  c o m b i n a t i o n s ,  f i r s t  p l a c e  t h e  l i m e  s u l f u r  i n  t h e  s p r a y e r  a n d  
f i l l  t o  a b o u t  t w o - t h i r d s  c a p a c i t y  w i t h  w a t e r .  T h e n ,  w i t h  t h e  a g i t a t o r  
o n  t h e  p u m p  w o r k i n g ,  s t r a i n  t h e  l e a d  a r s e n a t e  i n t o  t h e  s p r a y e r  a n d  
a d d  e n o u g h  w a t e r  t o  c o m p l e t e  t h e  v o l u m e  d e s i r e d .  
N i c o t i n e  s u l f a t e .  T h i s  m a t e r i a l  m a y  b e  p u r c h a s e d  i n  c o n c e n ­
t r a t e d  f o r m .  O n e  g a l l o n  w i l l  m a k e  8 0 0  t o  2 , 0 0 0  g a l l o n s  o f  s p r a y  m i x ­
t u r e .  I f  u s e d  a l o n e ,  a d d  e n o u g h  f i s h - o i l  s o a p  o r  l a u n d r y  s o a p  t o  s o f t e n  
t h e  w a t e r ,  i . e . ,  t o  m a k e  i t  s u d s y  w h e n  s t i r r e d ;  t h i s  u s u a l l y  r e q u i r e s  a t  
l e a s t  2  p o u n d s  o f  s o a p  t o  5 0  g a l l o n s  o f  w a t e r .  
T h e  m o s t  c o m m o n  b r a n d  o f  n i c o t i n e  s u l f a t e  i s  " B l a c k l e a f  4 0 . "  T h e  
s a m e  m a n u f a c t u r e r  h a s  a n o t h e r  b r a n d  k n o w n  a s  " B l a c k l e a f  5 0 . "  T h i s  
i s  a  f o r m  o f  f r e e  n i c o t i n e  a n d  d o e s  n o t  r e q u i r e  t h e  a d d i t i o n  o f  s o a p  
t o  t h e  s p r a y  s o l u t i o n .  I t  c o n t a i n s  1 0  p e r c e n t  m o r e  a c t u a l  n i c o t i n e  t h a n  
" B l a c k l e a f  4 0 . "  
F i x e d  n i c o t i n e s .  T h e s e  a r e  c o m b i n a t i o n s  o f  n i c o t i n e  a n d  o t h e r  
m a t e r i a l s  d e s "i g n e d  t o  h o l d  t h e  n i c o t i n e  f o r  a  l o n g  p e r i o d .  C o m m e r c i a l  
f i x e d  n i c o t i n e s  s h o u l d  b e  u s e d  a s  r e c o m m e n d e d  b y  t h e  m a n u f a c t u r e r s .  
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Tank-mix nicotine bentonite. This is a combination of tank-mix 
materials which has given excellent results in codling moth control. 
The formula is: 
Nicotine sulfate solution (40 percent nicotine ) . .. 1 pint 
Wyoming bentonite. ... ... ... ... ... ... ... ...... 5 pounds 
Soybean oil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 quart 
Soybean flour ................................. 4 ounces 
Water to make ................................ 100 gallons 
Nicotine sulfate may be used at 1-2000 with the better class of com­
mercial miscible oil sprays, or with homemade lubricating oil emulsion. 
This makes a very effective combination against aphids. 
Homemade lime sulfurs. Directions for making homemade lime 
sulfur will be furnished on request to the Agricultural Experiment 
Station, Urbana, Illinois. 
Soybean flour. Soybean flour can be used as a sticker and 
spreader in any spray. A grade suitable for use in sprays is widely 
used in the baking industry. The flour should pass thru a 12S-mesh 
bolting cloth and contain about 5 percent oil. It should be used in 
most waters at the rate of ;4 pound to 100 gallons of spray. The 
proper amount added to spray mixtures will produce a film type of 
coverage. Excess amounts will cause the spray to run off. Soybean 
flour will disperse easily in the spray tank. The best method of adding 
is to dilute the flour to a thin paste and then add to the spray tank. 
In sprays containing bordeaux, the bordeaux should be made in the 
tank before the soybean flour is ' added. 
OIL DUSTS 
One of the best dusts for use on peaches during the early season 
for the control of curculio is made by thoroly mixing the following 
ingredients: 
30 pounds dusting suI fur 
30 pounds talc 
25 pounds dusting lime 
10 pounds lead arsenate 
5 pounds light-grade lubricating oil of 80 to 110 viscosity 
For dust for oriental fruit moth control during the period three 
weeks before harvest, omit the lead arsenate, using the following 
formula: 
60 pounds dusting suI fur 
20 pounds talc} . 
· l' -or 35 pounds of dustmg talc 15 pounds us mg tmed t
 
5 pounds lubricating oil of 80 to 110 viscosity 

3 0  
C I R C U L A R  N o .  4 9 2  
T h e r e  i s  a  s l i g h t  i m p r o v e r p e n t  i n  t h e  d u s t  i f  3 0 0 - m e s h  t a l c  i s  u s e d  
i n  p l a c e  o f  h a l f  t h e  l i m e  i n  e i t h e r  f o r m u l a .  T h e  i n g r e d i e n t s  m u s t  b e :  
t h o r o l y  m i x e d  i n  a  d u s t  m i x e r .  S i m p l y  s t i r r i n g  t h e  m a t e r i a l s  t o g e t h e r  
w i l l  n o t  m a k e  a  s a t i s f a c t o r y  o i l  d u s t .  
P A R T  I V - C O M M E R C I A L  P R E P A R A T I O N S·  
C o m m e r c i a l  l i q u i d  l i m e  s u l f u r .  M o s t  g r o w e r s  n o w  p u r c h a s e  
l i q u i d  l i m e  s u l f u r  f r o m  r e l i a b l e  c o m p a n i e s .  T h i s  i s  p r e p a r e d  i n  l a r g e  
q u a n t i t i e s  a n d  i s  s t a n d a r d i z e d  s o  t h a t  t h e  q u a l i t y  i s  f a i r l y  u n i f o r m .  
T h e  g r o w e r  s h o u l d  c o n s i d e r  m a i n l y  t h e  p r i c e  a t  t h e  o r c h a r d  a n d  t h e  
s e r v i c e  g i v e n  b y  t h e  c o m p a n y .  W h i l e  s p e c i f i c  g r a v i t y  o r  B a u m e  r e a d ­
i n g  i s  u s u a l l y  a n  i n d i c a t i o n  o f  t h e  c o n c e n t r a t i o n  o f  f u n g i c i d a l  s u l f u r ,  
t h i s  m a y  v a r y .  H o w e v e r ,  i t  i s  t h e  o n l y  s i m p l e  m e t h o d  o f  d e t e r m i n i n g  
t h e  f u n g i c i d a l  s u l f u r  c o n t e n t  o f  l i m e  s u l f u r .  
D r y  l i m e  s u l f u r .  L i m e  s u l f u r  c a n  b e  d e h y d r a t e d  a n d  p r e p a r e d  a s  
a  d r y  p o w d e r .  W h i l e  m o r e  e x p e n s i v e  t h a n  l i q u i d  l i m e  s u l f u r ,  i t  i s  m u c h  
m o r e  c o n v e n i e n t  t o  h a n d l e ,  a n d  t h e  w a s t e  i s  n o t  s o  g r e a t .  
W e t t a b l e  s u l f u r s .  T h r e e  t y p e s  o f  w e t t a b l e  s u l f u r s  a r e  s o l d  b y  
s p r a y - m a t e r i a l s  c o m p a n i e s :  ( 1 )  g r o u n d  w e t t a b l e  s u l f u r ,  u s u a l l y  w i t h  
p a r t i c l e  s i z e s  a r o u n d  1 1 5 0 0  o f  a n  i n c h ;  ( 2 )  f l o t a t i o n  s u l f u r s  d e r i v e d  
f r o m  c o a l  g a s - p l a n t  p r o c e s s e s  a n d  h a v i n g  p a r t i c l e  s i z e s  o f  Y 2 5 0 0 0  t o  
1 f 2 5  0  0  o f  a n  i n c h ;  a n d  ( 3 )  s p e c i a l l y  p r e p a r e d  ( ( n a t u r a l "  s u l f u r s  w i t h  
v e r y  f i n e  p a r t i c l e s .  F o r  t h e  s a k e  o f  c o n v e n i e n c e  t h o s e  w e t t a b l e  s u l f u r s  
i n  w h i c h  a t  l e a s t  9 5  p e r c e n t  o f  t h e  p a r t i c l e s  a r e  l e s s  t h a n  Y 2 5 0 0  o f  a n  
i n c h  i n  f i n e n e s s  a r e  c a l l e d  m i c r o - f i n e  w e t t a b l e  s u l f u r s .  T o  t h i s  l a s t  
g r o u p  w o u l d  b e l o n g  t h e  f l o t a t i o n  s u l f u r s  a n d  s e v e r a l  f i n e - p a r t i c l e d  
s u l f u r s  s o l d  u n d e r  v a r i o u s  t r a d e  n a m e s .  
B e f o r e  p u r c h a s i n g  a  w e t t a b l e  s u l f u r ,  a  g r o w e r  s h o u l d  b e  c e r t a i n  
t h a t  t h e  p r o d u c t  h e  p l a n s  t o  u s e  i s  o f  t h e  m i c r o - f i n e  t y p e  i f  t h i s  i s  c a l l e d  
f o r  i n  t h e  s p r a y  s c h e d u l e .  W h e n  t h e  s u l f u r  i s  i n  p a s t e  o r  c r e a m  f o r m ,  
t h e  a m o u n t  t o  u s e  s h o u l d  b e  c a l c u l a t e d  o n  t h e  b a s i s  o f  t h e  a c t u a l  
s u l f u r  c o n t e n t .  
S u m m e r - o i l  e m u l s i o n s .  S u m m e r - o i l  e m u l s i o n s  a r e  m a d e  f r o m  
h i g h l y  r e f i n e d  w h i t e  o i l s  e m u l s i f i e d  w i t h  c e r t a i n  t y p e s  o f  e m u l s i f y i n g  
a g e n t s .  T h e r e  a r e  s e v e r a l  r e l i a b l e  b r a n d s  n o w  o n  t h e  m a r k e t ;  t h e s e .  
m u s t  b e  u s e d  a c c o r d i n g  t o  t h e  m a n u f a c t u r e r ' s  d i r e c t i o n s .  
M i s c i b l e  ( s o l u b l e )  o i l s .  T h e r e  a r e  o n  t h e  m a r k e t  o i l s  k n o w n  a s  
m i s c i b l e  o r  s o l u b l e  o i l s .  O i l s  o f  t h i s  t y p e  a r e  c o n c e n t r a t e d  e m u l s i o n s  
c o n t a i n i n g  l i t t l e .  w a t e r  a n d  t h e y  a r e  t h e r e f o r e  r e s i s t a n t  t o  f r e e z i n g .  
T h e y  c o n s i s t  o f  a  m i n e r a l - o i l  b a s e  c o m b i n e d  w i t h  a n  e m u l s i f i e r  i n  s u c h  
31 SPRAYING FRUITS IN ILLINOIS 
a way that the resulting mixture is a clear fluid, in the undiluted form 
possessing the appearance of a clear oil. When water is added to mis­
cible oils, it typical white emulsion is formed. 
The ingredients of various miscible oils vary greatly, and conse­
quently the various products may differ widely in their ability to emul­
sify with water, in their stability and keeping quality, and in their 
insecticidal and other properties. Miscible oils must be applied ac­
cording to the manufacturer's recommendations. The grower can mix 
these oils, but the process requires special care, and in most cases 
home-mixing is not advisable. 
Tar washes. These are commercially prepared miscible tar oils 
and should be used at the strength recommended by the manufacturers. 
They are very effective for dormant control of aphid eggs and for kill­
ing other insect eggs. 
Commercial copper sprays. A number of copper-containing 
spray materials have been placed on the market as substitutes for 
bordeaux. These include: copper zeolite, copper oxychlorid, copper 
phosphate with lime, basic copper sulfate, Oxo-Bordeaux, Coposil, 
and Copper Hydro 40. In ' addition some companies manufacture a 
prepared dry bordeaux. None of these have fungicidal properties 
superior to bordeaux but some may cause less injury and are worthy of 
trial by growers who find bordeaux unsatisfactory. They should be 
used at the concentrations recommended by the manufacturers. 
RADIO SERVICE 
The following radio stations cooperated during 1938 in sending out 
information on the control of orchard insects and diseases. It is 
probable that most of these stations and some others will give this 
service in 1939. Consult your local station or get in touch with 
your farm adviser or the Illinois Agricultural Experiment Station, 
Urbana, Illinois, for the 1939 list.. 
WJBC Bloomington 
WILL Champaign 
WBBM Chicago 
WLS Chicago 
WSBC Chicago 
WDZ Effingham 
WEBQ Harrisburg 
WMBD Peoria 
WTAD Quincy 
WROK Rockford 
KMOX St. Louis 
WGBF Evansville 
WOWO Fort Wayne 
WFBM Indianapolis 
WIRE Indianapolis 
WLBC Muncie 
WBAA W. Lafayette 
WTMV E. St. Louis KSD St. Louis 
W-i-L-'L, the Uni~ersity of Illinois broadcasting ·station, will 
broadcast each MONDAY NOON, at 12:30, for .the entire season. 
K e e p  S p r a y  C o a t i n g  O v e r  

G r o w i n g  F r u i t  

F I R S T  
T H I R D  F O U R T H  
F I F T H  C O V E R  
C A L Y X  
C O V E R  
C O V E R  
S P R A Y  
S P R A Y  
S P R A Y  
S P R A Y  
M A Y  1 0  
M A Y  2 8  
J U N E  5  J U N E  2 4  
D u r i n g  t h e  p e r i o d  o f  p o s s i b l e  a t t a c k  b y  f i r s t - b r o o d  c o d l i n g  
m o t h ,  a p p l e s  i n c r e a s e  r a p i d l y  i n  s i z e .  N e w  s u r f a c e  a r e a  i s  
d e v e l o p e d .  B e t w e e n  t h e  c a l y x  a n d  t h i r d  c o v e r  s p r a y s  t h e  
s u r f a c e  o f  t h e  a p p l e  i n c r e a s e s  a p p r o x i m a t e l y  f o u r  t i m e s .  
B e t w e e n  t h e  t h i r d  a n d  f o u r t h  c o v e r  s p r a y s ,  a n d  b e t w e e n  t h e  
f o u r t h  a n d  f i f t h ,  i t  i s  a p p r o x i m a t e l y  d o u b l e d .  T h e  o l d  s p r a y  
i s  l e f t  i n  p a t c h e s  a n d  m u c h  o f  t h a t  i s  w e a t h e r e d  o f f .  I n  o r d e r  
t o  c o n t r o l  f i r s t - b r o o d  c o d l i n g  m o t h  s u c c e s s f u l l y ,  a  p r o t e c t i v e  
c o a t i n g  o f  s p r a y  m a t e r i a l  m u s t  b e  k e p t  o v e r  t h e  g r o w i n g  
f r u i t .  ( V a r i e t y  s h o w n  i s  G r i m e s  G o l d e n ,  n a t u r a l  s i z e . )  
S e e  p a g e s  6 - 1 6  f o r  s p r a y  s c h e d u l e s  
P r i n t e d  i n  f u r t h e r a n c e  o f  t h e  A g r i c u l t u r a l  E x t e n s i o n  A c t  a p p r o v e d  
.  b y  Con~ress M a y  8 ,  1 9 1 4 .  J .  C .  B L A I R ,  D i r e c t o r ,  E x t , q s i o n
S e r v i c e  1 0  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s ,  U n i v e r s i t y  o f  U h n o i s  
1 2 M - 3 - 3 9 - 1 6 1 g 2  
MANUFACTURERS OF SPRAY MATERIALS1 

Genera12 

Ansbacher-Siegle Corp., SO Union Square, New York, N. Y.
Bowker Chemical Co., 420 Lexington Ave., New York, N. Y.
California Spray-Chemical Corp., P.O. Box 25, National Stock Yards, Ill.
Chipman Chemical Co., 6225 West 66th Place, Chicago, Ill.
Corona Chemical Co., Milwaukee, Wis.
Devoe & Reynolds Co., Chicago, Ill.
Dow Chemical Co., Midland, Mich.
E. I. duPont deNemours & Co.; Wilmington, Del.General Chemical Co., 818 Olive St., St. Louis, Mo.
Grasselli Chemical Co., Cleveland, Ohio
Latimer-Goodwin Chemical Co., Grand Junction, Colo.J. A. McCarty Seed Co., 526 N.W. 4th St., Evansville, Ind.
Niagara Sprayer & Chemical Co., Inc., Middleport, N. Y.
G. S. Robins Co., 310 S. Commercial St., St. Louis, Mo.
R6hm & Haas Co.. Inc., 220 W. Washington Square, Philadelphia, Pa.
Sherwin-Williams 0., 115th St. & Cottage Grove Ave., Chicago, Ill.
Tobacco Products
American Nicotine Company, Inc., Henderson, Ky.Nicotine Production Corporation, Inc., Clarkesville, Tenn.Tobacco By-Products & Chemical Corp., Louisville, Ky.Southern Tobacco By-Products Corp., Greenville, N. C.
Oil Sprays and Soaps
Crystal Soap & Chemical Co., Inc., State Rd . ~nd Robbins Ave., Tacony,Philadelphia, Pa.
National Oil Products Co., Harrison, N. J.B. G. Pratt Co., (Western distributor-H. J. Weber & Sons, AfftOli, Mo.) Schaeffer Bros. & Powell Mfg. Co., 102 Barton St., St. Louis, Mo.Standard Oil Co. of Indiana, 910 S. Michigan Ave., Chicago, Ill .
Sulfur 
Southern Acid & Sulfur Co., Inc., Rialto Bldg., St. Louis, Mo.Stauffer Chemical Co., Carbide and Carbon Bldg., Chicago, Ill .Camden Coke Plant, Camden, N. J.

Koppers Coal & Coke Co., Pittsburgh, Pa.

Derris and Cube
John Powell & Co., Inc., 114 E. 32nd St., New York, N. Y.
Derris, Inc., 79 Wall St., New York City, N. Y.
Vaughan's Seed Co., 601-609 W. Jackson Blvd., Chicago, Ill.
i\1cCormick & Co., Baltimore, Md.

S. B. Penick & Co., 132 Nassau St., New York, N . Y.
Lime 
Lehigh Lime Co., 111 W. Washington St., Chicago, Ill.Hunkins-Willis Lime Co., 11th and Locust Sts., St. Louis, Mo.Marblehead Lime Co., 160 N. La Salle St., Chicago, Ill.
Gypsum 
Aluminum Ore Co., East St. Louis, Ill.U. S. Gypsum Co., 300 W. Adams St., Chicago, Ill. 
IThis list does not pretend to be complete, for there are many other firms handling thisclass of materials. Products are in no way guaranteed by the inclusion of the name of themanufacturer in this list.
2These firms handle most of the insecticides and fungicides, including miscible oils,soaps, casein.lime, paradichlorobenzene, wettable sulfurs, commercial copper sprays, dusts,materials for band treating, etc. Oils for making lubricating oil emulsion can be obtainedfrom any of the larger oil companies; insist on oils of the proper specifications. 
12M- 3·39- 16182·S 
B e n t o n i t e  
A m e r i c a n  C o l l o i d  C o m p a n y ,  3 6 3  W .  S u p e r i o r  S t . ,  C h i c a g o ,  I l l .  
W y o d a k  C h e m i c a l  C o m p a n y ,  4 6 0 0  E .  7 1 s t  S t . ,  C l e v e l a n d ,  O h i o  
S i l i c a  P r o d u c t s  C o m p a n y ,  7 0 0  B a l t i m o r e  A v e . ,  K a n s a s  C i t y ,  M o .  
C a s e i n - L i m e  
C a s e i n  M f g .  C o .  o f  A m e r i c a ,  I n c . ,  2 0 5  E .  4 2 n d  S t . ,  N e w  Y o r k ,  N .  Y .  
C o r r u g a t e d  P a p e r  
C o n t a i n e r  C o r p . ,  C h i c a g o ,  I l l .  

G r a h a m  P a p e r  C o . ,  1 0 1 4 - 1 0 3 0  S p r u c e  S t . ,  S t .  L o u i s ,  M o .  

H i n d e  &  D a u c h  P a p e r  C o . ,  5 1 1 0  P e n r o s e  S t . ,  S t .  L o u i s ,  M o .  

P o m e r o y  M f g .  C o . ,  V i n c e n n e s ,  I n d .  

B e t a  N a p h t h o l  
A m e r .  C y a n a m i d  C h e r n .  C o r p . ,  3 0  R o c k e f e l l e r  P l a z a ,  N e w  Y o r k ,  N .  Y .  
C a k o  C h e m i c a l  C o . ,  I n c . ,  B o u n d  B r o o k ,  N .  J .  
T h e  C i b a  C o . ,  3 2 5  W .  H u r o n  S t . ,  C h i c a g o ,  I l l .  
T h e  W .  B .  C h e m i c a l  C o . ,  5 0 0  F i f t h  A v e . ,  N e w  Y o r k ,  N .  Y .  
T r e a t e d  B a n d s  
Ce~tral F i b r e  P r o d u c t s  C o . ,  Q u i n c y ,  I l l .  
M .  A .  K o e l l e r ,  B a r r y ,  I l l .  

S e a r s  R o e b u c k  &  C o . ,  C h i c a g o ,  I l l .  

E d w i n  C .  T y s o n ,  F l o r a  D a l e ,  P a .  

S o y b e a n  F l o u r  
A l l i e d  M i l l s ,  P e o r i a ,  I l l .  
A r c h e r - D a n i e l s - M i d l a n d  C o . ,  S o y b e a n  D i v . ,  9 2 7  B l a c k h a w k  S t . ,  C h i c a g o ,  I l l .  
G l i d d e n  C o . ,  5 1 6 5  W .  M o f f a t  S t . ,  C h i c a g o ,  I l l .  
A m e r i c a n  S o y a  P r o d u c t s  C o r p . ,  E v a n s v i l l e ,  I n d .  
A .  E .  S t a l e y  M f g .  C o . ,  S p e c i a l t i e s  D i v . ,  D e c a t u r ,  I l l .  

S t e i n  H a l l  M f g .  C o . ,  2 8 4 1  S .  A s h l a n d  A v e . ,  C h i c a g o ,  I l l .  

S w i f t  &  C o . ,  C h a m p a i g n ,  I I I  

M A N U F A C T U R E R S  O F  S P R A Y  M A C H I N E R Y  
S p r a y e r s ,  D u s t e r s  a n d  A c c e s s o r i e s  
J o h n  B e a n  M f g .  C o . ,  L a n s i n g ,  M i c h .  
E .  C .  B r o w n  C o . ,  R o c h e s t e r ,  N .  Y .  

F i e l d  F o r c e  P u m p  C o . ,  E l m i r a ,  N .  Y .  

F r i e n d  M f g .  C o . ,  G a s p o r t ,  N .  Y .  

H a r d i e  M f g .  C o . ,  H u d s o n ,  M i c h .  

H .  D .  H u d s o n ,  5 8 9  N .  I l l .  S t . ,  C h i c a g o ,  1 1 1 .  
F .  E .  M y e r s  &  B r o .  C o . ,  O r a n g e  S t . ,  A s h l a n d ,  O h i o  

F e e n y  M f g .  C o . ,  M u n c i e ,  I n d .  

M e s s i n g e r  M f g .  C o . ,  T a t a m y ,  P a .  

N i a g a r a  S p r a y e r  &  C h e m i c a l  C o .  I n c . ,  M i d d l e p o r t ,  N .  Y .  

P e e r l e s s  D u s t  G u n  C o . ,  5 1 0 0  S t .  C l a i r  A v e . ,  C l e v e l a n d ,  O h i o  

T h e  R o o t  M a n u f a c t u r i n g  C o m p a n y ,  1 0 5 1  P o w e r  A v e . ,  C l e v e l a n d ,  O h i o  

T h e r e  a r e  m a n y  r e l i a b l e  l o c a l  d e a l e r s  i n  
s p r a y  m a t e r i a l s  f r o m  w h o m  s t a n d a r d  i n ­
s e c t i c i d e s  a n d  f u n g i c i d e s  m a y  b e  o b t a i n e d .  
T h i s  l i s t  s u p p l e m e n t s  C i r c u l a r  4 9 2 ,  I l l i n o i s  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  a n d  

E x t e n s i o n  S e r v i c e ,  " D i r e c t i o n s  f o r  S p r a y i n g  F r u i t s  i n  I l l i n o i s . "  

Lime 
Lehigh Lime Co. 

111 W. Washington St. 

Chicago, Ill. 

Hunkins-Willis Lime Co. 

11th and Locust Sts. . 

St. Louis, Mo. 

Marblehead Lime Co. 

160 N. La Salle St. 

Chicago, Ill. 

Casein-Lime 
Casein Mfg. Co. of America, Inc. 
205 E. 42nd St., New York, N. Y. 
Sprayers and Accessories 
John Bean Mfg. Co. 

. Lansing, Mich. 

E. C. Brown Co. 

Rochester, N. Y. 

Field Force Pump Co. 
Elmira, N. Y. 
Friend Mfg. Co. 
Gasport, N. Y. 
Hardie Mfg. Co. 
Hudson, Mich. 
H. D. Hudson 

589 N. Ill. St., Chicago, Ill. 

F. E. Myers & Bro. Co. 

Orange St. 

Ashland, Ohio 

William Stahl Sprayer Co. 
Quincy, Ill. 
Corrugated Paper 
Container Corp. 
Chicago, Ill. 
Graham Paper Co. 

1014-1030 Spruce St. 

St. Louis, Mo. 

Hinde & Dauch Paper Co. 
5110 Penrose St., St. Louis, Mo. 
Pomeroy Mfg. Co. 

Vincennes, Ind. 

B eta Naphthol 
Amer. Cyanamid Chern. Corp. 
30 Rockefeller Plaza 
New York, N. Y. 
Cako Chemical Co., Inc. 
Bound Brook, N. ]. 
The Ciba Co. 

325 W. Huron St 

Chicago, TIL 

Dusting Machinery 
Feeny Mfg. Co . 
Muncie, Incl. 
Messinger Mfg. Co. 
Tatamy, Pa. 
Peerless Dust Gun Co. 

5100 St. Clair Ave. 

Cleveland, Ohio 

The Root Manufacturing Company 
1051 Power Ave., Cleveland, Ohio 
Treated Bands 
Central Fibre Products Co. 
Quincy, Ill. 
M. A. Koeller 

Barry, Ill. 

Sears Roebuck & Co. 
Chicago, Ill. 
Edwin C. Tyson 
Flora Dale, Pa. 
Soybean Flour 
Allied Mills 
Peoria, Ill. 
Funk Bros. 
Bloomington, Ill. 
There are many reliable local dealers in 
spray materials from whom standard in­
secticides and fungicides may be obtained. 
This list supplements Circular No. 447, Illinois Agricultural Experiment Station. 
"Directions for Spraying Fruits in Illinois." 
. ­
N AGRICULTURE AND HOME ECONOMICS 
M A N U F A C T U R E R S  O F  S P R A Y  M A T E R I A L S l  
G e n e r a l
2  
T o b a c c o  P r o d u c t s  
A n s b a c h e r - S i e g l e  C o r p .  
T o b a c c o  B y - P r o d u c t s  &  

5 0  U n i o n  S q u a r e  
C h e m i c a l  C o r p .  

N e w  Y o r k ,  N .  Y .  
L o u i s v i l l e ,  K y .  

B o w k e r  C h e m i c a l  C o .  

4 2 0  L e x i n g t o n  A v e .  
O i l  S p r a y s  a n d  S o a p s  

N e w  Y o r k ,  N .  Y .  

C r y s t a l  S o a p  &  C h e m i c a l  C o . ,  I n c .  
S t a t e  R d .  a n d  R o b b i n s  A v e .  
C a l i f o r n i a  S p r a y - C h e m i c a l  C o r p .  
T a c o n y ,  P h i l a d e l p h i a ,  P a .
P . O .  B o x  2 5  

N a t i o n a l  S t o c k  Y a r d s ,  I l l .  

N a t i o n a l  O i l ,  P r o d u c t s  C o .  
H a r r i s o n ,  N .  ] .
C h i p m a n  C h e m i c a l  C o .  

6 2 2 5  W e s t  6 6 t h  P l a c e  

C h i c a g o ,  I l h  

B .  G .  P r a t t  C o .  
( W e s t e r n  	d i s t r i b u t o r - H .  ] .  W e b e r  
&  S o n s ,  A f f t o n ,  M o . )  
C o r o n a  C h e m i c a l  C o .  

M i l w a u k e e ,  W i s .  

S c h a e f f e r  B r o s .  &  P o w e l l  M f g .  C o .  
1 0 2  B a r t o n  S t . ,  S t .  L o u i s ,  M o .  
D e v o e  &  R e y n o l d s  C o .  

C h i c a g o ,  I l l .  

S u n  O i l  C o .  

3 3  N .  H i g h  S t . ,  C o l u m b u s ,  O h i o  

D o w  C h e m i c a l  C o .  

M i d l a n d ,  M i c h .  

S t a n d a r d  O i l  C o .  o f  I n d i a n a  
9 1 0  S .  M i c h i g a n  A v e . ,  C h i c a g o ,  I l l .  
G e n e r a l  C h e m i c a l  C o .  

8 1 8  O l i v e  S t .  

S t .  L o u i s ,  M o .  

S u l f u r  
G r a s s e l l i  C h e m i c a l  C o .  
F r e e p o r t  S u l p h u r  C o .  

C l e v e l a n d ,  O h i o  
1 2 2  E .  4 2 n d  S t .  

N e w  Y o r k ,  N .  Y .  

L a t i m e r - G o o d w i n  C h e m i c a l  C o .  
G r a n d  J u n c t i o n ,  C o l o r a d o  
S o u t h e r n  A c i d  &  S u l f u r  C o . ,  I n c .  
R i a l t o  B l d g . ,  S t .  L o u i s ,  M o .  
J .  A .  M c C a r t y  S e e d  C o .  
5 2 6  N . W .  4 t h  S t .  
S t a u f f e r  C h e m i c a l  C o .  

E v a n s v i l l e ,  I n d .  
C a r b i d e  a n d  C a r b o n  B l d g .  

C h i c a g o ,  I l l .  

N i a g a r a  S p r a y e r  &  C h e m i c a l  

C o . ,  I n c .  

M i d d l e p o r t ,  N .  Y .  
F l o t a t i o n  S u l f u r  

C a m d e n  C o k e  P l a n t  

G .  S .  R o b i n s  C o .  
C a m d e n ,  N .  ] .  

3 1 0  S .  C o m m e r c i a l  S t .  

S t .  L o u i s ,  M o .  

D e r r i s  a n d  C u b e  
S h e r w i n - W i l l i a m s  C o .  
J o h n  P o w e l l  &  C o . ,  I n c .  
1 1 5 t h  S t .  &  C o t t a g e  G r o v e  A v e .  
1 1 4  E .  3 2 n d  S t .  

C h i c a g o ,  I l l .  

N e w  Y o r k ,  N .  Y .  
l T h i s  l i s t  d o e s  n o t  p r e t e n d  t o  b e  c o m p l e t e ,  f o r  t h e r e  a r e  m a n y  o t h e r  f i r m s  h a n d l i n g  t h i s  
c l a s s  o f  m a t e r i a l s .  P r o d u c t s  a r e  i n  n o  w a y  g u a r a n t e e d  b y  t h e  i n c l u s i o n  o f  t h e  n a m e  o f  t h e
m a n u f a c t u r e r  i n  t h i s  l i s t .  
2 T h e s e  f i r m s  h a n d l e  m o s t  o f  t h e  i n s e c t i c i d e s  a n d  f u n g i c i d e s ,  i n c l u d i n g  m i s c i b l e  o i l s ,  
s o a p s ,  c a s e i n - l i m e ,  p a r a d i c h l o r o b e n z e n e ,  w e t t a b l e  s u l f u r s ,  d u s t s ,  m a t e r i a l s  f o r  b a n d  t r e a t i n g ,  
e t c .  O i l s  f o r  m a k i n g  l u b r i c a t i n g  o i l  e m u l s i o n  c a n  b e  o b t a i n e d  f r o m  a n y  o f  t h e  l a r g e r  o i l  
c o m p a n i e s ;  i n s i s t  o n  o i l s  o f  t h e  p r o p e r  s p e c i f i c a t i o n s .  
l O M - 1 - 3 7 - 1 1 3 4 2 · S  
